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CHAPTER I. INTRODUCTION 
The principal function of the high schools is to provide educa­
tional opportunities and experiences to its students. Because of 
numerous factors, however, these opportunities and experiences vary 
greatly between and within schools. Paramount to the variation evident 
in schools is the scope and diversity of high school programs and 
course offerings made available to the students. 
Many schools are in a position to offer broad conçrehenslve pro­
grams and specialized courses while others, because of limited 
resources and enrollments, have Inherent restrictions as to the extent 
of curricular offerings they can provide for their students. 
Larger high schools, with a broader financial and student enroll­
ment base, generally offer more extensive and diversified programs and 
greater selection of courses than do smaller schools. With resources 
commensurate with enrollments, larger high schools are in a position 
to provide college preparatory programs of an "academic" nature for 
those planning to matriculate to higher education; they can also pro­
vide preparatory career programs for those students planning to 
terminate their formal education with the completion of high school 
or planning to continue their occupational preparation at a community 
college/area school or trade school. 
High schools with small enrollments are often characterized by 
curricula that represents a compromise at best because of the cost 
necessary to support extensive academic and preparatory programs with 
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Lhcir distinct purposes and objectives. As a result, the needs and 
desires of many students may not be met. 
Statement of the Problem 
For the student attending a high school with extensive curricular 
offerings the problem arises as to which courses might best prepare him 
for whatever he may plan to do after completing high school. If a 
student is considering or contemplating a career in industrial education 
and is expecting to matriculate in higher education, the problem is 
likely to become one of choosing between the usually recommended academic 
courses associated with college preparatory programs and the industrial 
education courses that would likely represent a personal interest in 
that field. Naturally there are those students who, because of their 
ability to carry heavier course loads, can do both. However, for the 
majority of students, the matter of what courses might best prepare them 
for subsequent college success in industrial education remains. 
For the student attending a school characterized by restricted 
curricular offerings the problem of course selection is evident but 
lessened. Associated with schools of this type is the added, and per­
haps more crucial, matter of providing students with limited educational 
experiences which may jeopardize their eventual success after high school. 
Thus the problem becomes one of preparation through educational 
opportunities. 
A limited number of course offerings in industrial education is 
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particularly evident in smaller schools. Coupled with minuscule en­
rollments which would tend to not warrant such courses, schools are 
also faced with the problems of resources for staff and for laboratory 
facilities and furnishings. These elements all contribute to the fact 
that many small schools find it difficult to provide or justify a broad 
program in industrial education. 
Based on a school's educational philosophy and guidance practices, 
some students matriculating to higher education may be encouraged to 
take many industrial education courses if they are planning to under­
take that area of study at the college level. Conversely, other students, 
because of school counseling, family pressures, personal indecision, or 
lack of specialized offerings, may take a general college preparatory 
high school program which has its emphasis on the academics. Most, if 
not all, high schools, regardless of their size, have a pattern of 
courses which they consider to be college preparatory. 
To investigate the aforementioned problems of high school course 
and program selection and the effects of different sized high schools 
as they pertain to college success in industrial education, a study of 
students who successfully completed the industrial education degree 
program at Iowa State University was undertaken. The students utilized 
for this study graduated with bachelor degrees between the dates 1961 -
1971 and graduated from high schools located in this country. 
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Purposes of the Study 
Because of the restricted curricular offerings associated with 
small high schools, the first purpose of this study was to investigate 
and ascertain if high schools of varying sizes do equally well in pre­
paring students for college success, namely scholastic achievement, in 
industrial education. In other words, do larger schools prepare in­
dustrial education students better, do smaller schools prepare them 
better, or are there no differences? 
The second purpose of this study was to determine if a particular 
pattern of high school courses might best prepare a student for college 
success in industrial education at Iowa State University. 
While it might be assumed that industrial education students at 
Iowa State University would have extensive high school background ex­
periences in industrial education, such is not necessarily the case. 
Jones (21) and Faas (13) found the majority of students in the industrial 
education curriculum began their college careers in other college depart­
ments and curriculums, notably engineering. Consequently, these students 
most likely took a pattern of high school courses to prepare them for 
a college career other than industrial education. 
The next and third purpose was to examine the extent, in semesters, 
of high school industrial education experience and its effect on college 
success in industrial education. Again, because of the diversified 
background nature of industrial education students, many will have un­
doubtedly enrolled in the industrial education curriculum with little. 
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if any, experiences in industrial education at the high school level; 
conversely, some students anticipating a career in industrial educa­
tion will very likely have taken, if available, a multitude of 
industrial education courses while in high school. Did taking these 
courses benefit them in relation to college success in industrial 
education or did the courses jeopardize them because perhaps they 
should have been taking more academically oriented courses to prepare 
them better for college in general? 
The fourth, and last, major purpose of this study was to determine 
if any particular combination of personal and educational characteris­
tics of the industrial education graduates examined in this study were 
of predictive value. 
To the counselor or teacher advising high school students about 
college level industrial education, some knowledge of the student's 
likely success in that area should be of considerable value, should he 
be contemplating or considering to take industrial education at the 
college level sometime in the future. Likewise it could be helpful to 
college personnel in determining if prospective students might possess 
backgrounds and experiences considered favorable to be successful in 
industrial education. 
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Organization of the Study 
The material presented in this study was organized into six 
chapters. Following this chapter which provided information on the 
nature and scope of the study was Chapter II, the review of litera­
ture. Research pertaining to studies similar to this investigation 
was reported and summarized in the review. The methodology utilized 
for the study was presented in Chapter III. Included in this chap­
ter was a detailed description of the study design, sample, selected 
variables, data gathering procedures, and statistical analyses. 
Chapter IV reported the findings that resulted from the descrip­
tive and statistical analysis of the data collected. The fifth 
chapter was devoted to a discussion of the findings, recommendations 
for further study, and suggestions to practitioners. The sixth and 
final chapter was a summary of the study and its findings. Following 
Chapter VI were appendices for reader reference to supportive material. 
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CHAPTER II. REVIEW OF LITERATURE 
Over the past half-century considerable educational research has 
been undertaken that has dealt with student achievement at college and 
university settings. Previous studies have identified many factors 
relative to the success or failure of students in higher education. 
Inasmuch as this study is primarily concerned with the effects 
and relationships attributible to high school course programs and high 
school size, this REVIEW OF LITERATURE was directed towards studies 
that have investigated those factors. 
Because research studies dealing with college success in industrial 
education are relatively limited, the major portion of this review con­
sists of investigations conducted in other college curricular areas or 
in higher education in general. Also because this study involves 
graduates from Iowa State University, previous studies dealing with 
students of and graduates from that university are prevalent. 
Investigations Pertaining to High School Size 
In a study published in 1954, Joseph Bledsoe (6) reported on the 
relationship between size of high school graduating class and the success 
of students enrolled in various Georgia colleges between the dates of 
1924 and 1950. 
Three main categories of size of graduating class were defined: 
1) the small school which graduates fewer than 40; 2) the medium school 
which has from 40 to 99 graduates; and 3) the large school which has 
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100 or more graduates. 
Using high school graduating class size and a mark index, which 
represented the student's first year college and final college grade 
point average, as variables, significant differences were found between 
the school size classification (6, p. 64). Specifically, students from 
large schools had significantly higher mark indexes than did those from 
medium or small schools. No significant differences were found between 
medium-sized high schools and small high schools. 
In a study also reported in 1954, Richard Kearney (22) investigated 
the relationship of high school size to achievement in the Division of 
Agriculture at Iowa State College.^ He classified high school size, 
based on total high school enrollment, thusly: 0-50, 51-100, 101-150, 
151-300, and over 300. Kearney's criterion measure was first quarter 
college grade point average and he used high school grade point averages 
and ACE scores as controls. 
In his summary of findings Kearney stated that: 
....when individual differences in academic 
achievement and scholastic aptitude were held 
constant, the size of high school from which 
the student graduated probably does not in­
fluence academic achievement in the Division 
of Agriculture at Iowa State College (22, p. 18a). 
In 1956 two Iowa State College counselors Martin Fritz and 
Kentner Fritz (14) conducted a study of 441 students who entered the 
college directly from an Iowa public high school and who were on 
scholastic probation during the spring quarter of 1955. This group of 
Ï ! 
Name changed to Iowa State University July 1, 1959. 
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probationary students was compared to a naturally larger group of 
students who were not on probation at the same time. Both groups 
were examined in regards to the size of the high school from which each 
student graduated. High schools were considered "small" if their en­
rollment totaled less than 100 and considered "large" if it had 100 or 
more enrollment. 
Fritz and Fritz's investigation revealed (14, p. 612) no evidence 
that small high schools contributed a greater proportion of probationary 
students than did the larger sized ones. 
Irvin Lathrop (26) in a study reported in 1958 examined the role 
of high school size and its influence on resultant student achievement 
in college. Based on his examination of 1,516 students who entered 
Iowa State College in 1952, Lathrop (26, p. 215) was of the opinion that 
a student suffers no appreciable penalty because of the size of the 
high school from which he graduated. 
Donald Hoyt (19) in a 1959 article in the Personnel and Guidance 
Journal reported in a study he conducted involving 884 Kansas State 
College freshmen that the size of high school (represented by the number 
of seniors in the graduating class) contributed little, if any, to the 
potential for college work. However, Hoyt (19, p. 573) noted; 
....a distinct trend for students from 
smaller high schools to receive lower 
grades at college when these grades were 
adjusted for high school rank. Grades 
tended to be over-predicted for students 
from the smaller schools. 
Three doctoral theses reported in 1965 and 1966 studied the 
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relationship of high school size to college student characteristics 
and achievement with somewhat conflicting results. Robert Williams 
(44) in his study at Washington State University attempted to determine 
if any relationships existed between high school size and college 
entrance examination scores, length of time in college, and grade point 
average after eight consecutive semesters attendance. 
Williams divided his random sample of over 1,100 students into 
five groups according to the size of high school from which they 
graduated. By analysis of covariance he found (44, p. 5757) that 
male students from the smallest (enrollments of 50 or less) schools 
earned significantly higher cumulative grade point averages than did 
their counterparts who attended larger schools. 
Charles Renneisen (33, p. 6318) in his study at Michigan State 
University found no significant differences resulting from an examina­
tion of three groups (based on graduating class size) and final college 
grade point average. Renneisen's group size ranges were: 1) less than 
100; 2) 100 to 399; and 3) 400 and over. 
Robert Pabst (31) collected data on nearly 2,000 freshmen who 
entered Indiana State Universtiy in 1959 and 1960 for his study. In 
his findings he stated (31, p. 322-A) that no relationships between 
size of high school and achievement in college existed. Pabst also 
examined the predictability of various variables in his study and 
found that in 20 separate tests based on the stratification of the 
sample under study, high school rank proved to be the best predictor 
of academic achievement 13 times. 
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In a study completed in 1968, Clyde Iglinsky (20) examined the 
intellective and nonintellective backgrounds of a sample of 150 students 
at the Stephen F. Austin State College in Texas. After collecting 
data pertaining to high school size, curriculum, grade point average 
and ACT scores, Iglinsky (20, p. 1423-A) was of the opinion that high 
school size alone did not predict collegiate academic success. 
Similar results were noted by William Sears (38) in his doctoral 
study at the University of Alabama the same year (1968). Sears' data 
analysis revealed (38, p. 1407-A) no significant differences or rela­
tionships at any point in his investigation of high school size in re­
lation to cumulative yearly grade point averages and to ACT scores of 
196 randomly chosen University of Alabama students. 
Relationships between first semester college performance and size 
of high school attended were the two key variables studied by Charles 
Kugel (25) in 1969. He found (25, p. 608-A) in his study of 352 students 
attending 76 colleges in 16 states (with the majority - 64 percent at 
the University of Wisconsin) that upon examination of 238 relationships 
between college preparation and performances of the graduates of large 
(240 students and up) and small (15 to 109 students) high schools, only 
six percent, of the relationships were significant. Of the six percent, 
four percent favored graduates from large high schools and the remaining 
two percent favored those from small schools. Kugel did not consider 
these few significant relationships sufficient to permit total re­
jection of the null hypothesis that no significant relationships existed. 
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Charles Bernhardt (4) surveyed 196 randomly selected students who 
entered Ball State University as freshmen in 1963 and 1964 for the 
purpose of determining any relationships between high school size and 
academic success in college. Bernhardt (4, p. 2032-A) found as a 
result of his analysis that there was no significant correlation 
between graduating class size in high school and the academic success 
of their graduates as indicated by grade point average in college. 
Investigations Pertaining to High School Course Programs 
In a study reported in the March, 1941 issue of the Journal of 
Experimental Education, William Atkinson (2, p. 200) wrote that he 
found no pattern of high school subject matter prepared students for 
success in the fields of liberal arts, law, medicine, or engineering. 
Atkinson based his conclusions on an examination of 1,623 graduates 
from the State University of Iowa. 
Paul Garrison (15), in an investigation conducted in 1948, 
attempted to ascertain the relation of high school mechanical drawing 
to achievement in three sequential courses of engineering drawing at 
Iowa State College. By obtaining grades earned from high school and 
college-level drawing courses and ACE scores. Garrison (15, p. 27), 
using analysis of regression technique, observed that for the begin­
ning college drawing course the high school drawing grade average alone 
was not significant in predicting a grade for the college course. For 
the other two more advanced college-level drawing courses, the average 
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grade earned in high school mechanical drawing alone was a significant 
contributor for grade prediction in those two courses. 
A study of the effectiveness of vocational agriculture and industrial 
arts as a preparation for a college course in beginning farm mechanics 
at Iowa State College was done by Michael O'Brien (29) in 1949. He 
categorized the high school curriculum patterns of the 184 male freshmen 
students used in his study into four groups. The four categories were 
based on high school experience in 1) vocational agriculture, 2) in­
dustrial arts, 3) both vocational agriculture and industrial arts, and 
4) neither vocational agriculture nor industrial arts. 
O'Brien determined by analysis of covariance that students who had 
taken vocational agriculture in high school earned significantly higher 
grades in the farm mechanics course (0.37 of a grade point). Although 
students with high school experience in industrial arts earned an average 
of 0.18 better grade in the mechanics course, this amount was not sig­
nificant. O'Brien (29, p. 42) concluded that students having had neither 
vocational agriculture or industrial arts in high school were at some­
what of a disadvantage in the farm mechanics course at Iowa State College. 
In 1950 John Bicknell (5) conducted a study involving 977 male, non-
transfer freshmen students who entered Iowa State College's Division of 
Agriculture during the fall quarters of 1946, 1947, and 1948. The pur­
pose of his study was to evaluate college achievement in relation to 
various high school backgrounds. Bicknell originated four classifica­
tions of high school backgrounds based on high school course patterns. 
The four categories and the criteria for classification into each were: 
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1) vocational agriculture, for students with three or more units of 
agriculture; 2) mathematics-science, for those who had taken six or 
more units in these subjects; 3) vocational, for students who had six 
or more units in vocational subjects but not up to three units in 
agriculture and not up to six units in math-science; and 4) general, 
for those who did not fit any of the above categories. Based on the 
student's father's occupation, each category was stratified as farm and 
nonfarm. 
College achievement was evaluated by Bicknell in terms of the 
quality point average earned in the first quarter agricultural courses, 
the mark received in an initial course in chemistry, and the attrition-
survival rate beyond the freshmen year. For control, Bicknell used ACE 
scores and the first quarter college grade earned in an English course. 
From his study Bicknell (5, p. 100-103) reported that within each 
high school pattern category, students with farm backgrounds made sig­
nificantly higher grades in the agriculture courses than did students 
without a farm background. Bicknell also found that students who were 
in the vocational agriculture category did significantly better work in 
their first quarter's course work in agriculture than did those students 
in the general category. The agricultural course achievement of students 
in the mathematics-science category and the other vocational category 
did not differ significantly. 
Bicknell also found that students in the mathematics-science 
category earned significantly higher grades in college chemistry. The 
mathematics-science category proved also to be the most effective in 
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regards to attrition as significantly more of the students in that 
category returned to Iowa State College for their sophmore year. 
In 1957 Asa Robley (35) conducted a study of 956 engineering fresh­
men who entered Iowa State College in the fall of 1956. Robley's in­
tent was to determine if the pattern of high school subjects taken by 
these students had any effect on their first quarter achievement in the 
engineering curriculum at Iowa State. 
Robley stratified his sample into four categories based on a 
student's higji school mathematics and science experiences. His categories 
were designated as: 1) algebra emphasis, 2) geometry-trigonometry 
emphasis, 3) chemistry-physics emphasis, and 4) mathematics-science 
emphasis. 
By using ACE total scores and high school grade point averages as 
controls of scholastic aptitude and achievement, Robley found in each 
covariance analysis of the four categories a highly significant result. 
He concluded (35, p. 30) that a significant advantage existed in favor 
of the students having the most credits of high school mathematics and/ 
or science and subsequent success in engineering. 
An evaluation of the high school backgrounds and course patterns 
of students based on the type of high school from which they graduated 
was performed by Kenneth Oleson (30) in 1957. He examined 81 students 
who were graduated from the Des Moines Technical School, Des Moines, 
Iowa and who matriculated to Iowa State College between 1948 and 1955. 
Also examined were 84 additional students who graduated from four other 
more conventional high schools in the Des Moines area and who entered 
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Iowa State during the same dates. Each group was limited to those who 
had had no previous college experience. 
By comparing the academic achievement of the two groups by analysis 
of covariance, with ACE total score as control, Oleson (30, p. 31) 
observed that students who graduated from the general education type 
high school earned significantly higher grades at the completion of 
their first quarter at Iowa State than did those who graduated from the 
technical school. Consequently, Oleson held the opinion that a student 
planning to .enter college would receive a better college preparation in 
one of the general high schools than in the technical high school. 
Irvin Lathrop (26), in his study of high school sizes, also examined 
the relationship of scholastic achievement and a student's pattern of 
high school courses. 
By collecting data from high school and college records of only 
students who graduated from Iowa public high schools, Lathrop investigated 
the scholastic achievement four ways, namely: 1) survival-attrition ten­
dency at the end of the student's first quarter at Iowa State; 2) gradu-
ation-attrition tendency; 3) first quarter quality grade point average; 
and 4) cumulative quality grade point average at the end of a five year 
period. 
Lathrop's patterns of high school courses ultimately numbered four 
after being consolidated from an original seven. The classification 
and criteria for entry into each pattern, in their order of preference. 
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were: 1) mathematics-science, which required a student to have at least 
12 semesters in these subjects, provided this 12 included at least six 
in math and two each of chemistry and physics and did not include 
biology or business arithmetic; 2) college preparatory, which required 
eight semesters of English, eight semesters of social studies and 
history, two semesters each of algebra and plane geometry, and not more 
than two semesters of any type of vocational education course; 3) vo­
cational, which required the student to have at least six semesters in 
home economics, agriculture, industrial education, or business; and 
4) miscellaneous for those cases which did not fit into any of the other 
patterns. 
Although Lathrop examined his pattern categories and achievement 
factors by the particular division the student was enrolled in at the 
college, he also examined the students as a total group and stated in 
his summation pertaining to combined divisions that: 
...general conclusions which seem warranted from 
the evidence presented in this study are: (1) a 
student matriculating at Iowa State College with­
out 12 semesters of mathematics and science 
courses in high school is handicapped in his 
collegiate career; (2) a student's pattern handicap, 
to a large extent, is overcome or minimized as a 
student continues his college career.... (26, p. 215). 
In an article published in 1962, David Cook and William Martinson 
(10) reported on a study involving over 1,800 men and women freshmen 
at Indiana University. Investigated was the relationship of foreign 
language, math, physical science, and English course work in high 
school to achievement in college. Cook and Martinson (10, p. 706) found 
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that the taking of particular courses in high school has little re­
lationship to college grades. 
In a study conducted at Iowa State University in 1962, James Hensel 
(18) investigated the relationships that existed between selected pre-
college variables of high school courses and Iowa State University place­
ment test scores to achievement in the various colleges at the university. 
Some of the variables Hensel employed were high school grade point 
average, number of semesters in certain high school subjects, mathematics 
and English placement test scores, credits earned and grade point aver­
age after the student's first quarter at Iowa State, the college major, 
the number of major changes, and ACE scores. 
Hensel's original sample of 2,228 students represented those who 
had entered Iowa State in 1955 with no previous college experience; for 
analysis this sample was examined with regards to those who had com­
pleted at least ten quarter hours of credits and had remained in the 
college through the first quarter. This group represented 90 percent 
of the original group. An additional group which had been enrolled in 
the same college for three quarters and had earned a minimum of 30 
credits was then finally examined. This group represented 74 percent 
of the original group and 82 percent of the group that survived one 
quarter. Hensel then further divided each of these groups into five 
subgroups, namely: agriculture males, engineering males, home economics 
females, science males, and science females. 
In his findings Hensel (18, p. 90) reported that significant re­
lationships did exist between certain pre-college variables and 
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achievement in each of the five college groups; in particular, the high 
school grade point average was found to correlate best with the student' 
first quarter college grade point average in each instance. As the 
student continued his college career, the best predictor for future 
achievement became the student's most recent college grade point 
average. Consequently, the longer a student remained in college, the 
more useful the cumulative college grade point average became as a pre­
dictor of academic achievement. 
Three studies involving Iowa State college students who entered 
the College of Agriculture in 1955 as freshmen were conducted by Gerald 
Schmidt (37), John McCracken (27), and Joe Bendixen (3) in 1961, 1962, 
and 1963 respectively. 
Each study investigated the relationship of high school experience 
in vocational agriculture and achievement to some aspect in the College 
of Agriculture. Each also examined the relationships of commonly used 
prediction variables, such as standardized test scores and high school 
grade point averages, that were used in the counseling of College of 
Agriculture students. 
Specifically, Schmidt (37) investigated the relationship of the 
number of semesters of high school vocational agriculture and science 
to general achievement in the College of Agriculture. He (37, p. 82) 
found a highly significant correlation between the number of semesters 
of vocational agriculture a student had taken in high school and the 
student's cumulative final college grade point average. The same com­
parison with high school science revealed no significance. High school 
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quality point average was determined to be the best single predictor 
of achievement in the College of Agriculture. 
McCracken's and Bendixen's studies examined the relationship 
between semesters of high school vocational agriculture and pairs of 
selected courses in the curricula of the College of Agriculture. They, 
too, looked at prediction variables. 
McCracken (27) used selected courses in agronomy for his study. 
Although significant correlations were found, McCracken (27, p. 74-75) 
noted that achievement in the agronomy courses was more closely related 
to high school grade point averages and college grade point averages 
than to the number of semesters of vocational agriculture that a student 
may have had in high school. He also indicated that correlation analysis 
revealed no negative relationships between achievement in the two 
agronomy courses or with overall achievement in college. 
The selected courses used by Bendixen (3) were in animal science. 
Like McCracken, he found no statistical significance of correlation 
between semesters of high school vocational agriculture and achievement 
in the two college courses in animal science. In regards to prediction 
variables, Bendixen (3, p. 81) found the high school grade point 
average and the first quarter college grade point average to be the 
most reliable predictors of the tendency to graduate from Iowa State 
University. 
A study undertaken of O'Neal Hendricks, Charles Koelsche, and 
Joseph Bledsoe (17) in 1963 attempted to determine if high school 
courses in advanced mathematics, physics, and chemistry had any effect 
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on the grades earned in first quarter chemistry at the University of 
Georgia. Their conclusions (17, p. 84) based on the data received 
from 200 students, indicated that college students without high school 
chemistry were not jeopardized in their resultant achievement in college 
chemistry; however, those with advanced high school mathematics with 
or without chemistry obtained significantly greater achievement in 
college chemistry than did those without advanced mathematics. 
In 1965 Marshall Wick (42) reported on the results of a study he 
had recently conducted at six Wisconsin and Minnesota colleges and 
universities. The study dealt with the prediction of achievement in 
first year college-level mathematics courses and how effectively this 
achievement could be predicted from information normally available. 
Wick (42, p. 647-648) concluded that a student's high school 
mathematics record was the best source for information pertaining to 
prediction of success in first year college mathematics. The grade 
point average earned in mathematics courses at the tenth, eleventh, and 
twelfth grades provided the highest correlations with success in college-
level algebra courses; the twelfth grade marks in mathematics provided 
the best predictor for success in beginning calculus. 
Henry Stuchel (41) in a study conducted in 1965 at Iowa State 
University, attempted to determine the relationships existing between 
the number of high school semester credits a student had in mathematics 
and English and student achievement in the College of Agriculture. He 
found (41, p. 85) that a significant relationship did exist between the 
extent of a student's high school mathematics experience and his first 
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quarter college quality point average and also between mathematics 
and final quality point average. The same significance in relation to 
semesters of high school English was not found in either instance. 
Jerome Moss' (28, p. 23) 1966 report on The Influence of Industrial 
Arts Experience on Grades-Earned in Post-High School Trade and Technical 
Curriculums found that differences in amount, content, and objectives 
of high school industrial arts experiences had no observable influence 
on the grade point averages that students earned in four different 
clusters of a post-high school trade and technical curriculum. Moss 
based his findings on a study of 363 students attending the William 
Hood Dunwoody Industrial Institute in the fall of 1963. 
To determine if students who plan to enter colleges and universities 
can elect five or more business and/or industrial courses in high school 
without fear of being inadequately prepared for academic studies in 
higher education was the purpose of a study conducted by Robert Young 
(46) in 1966. 
Young employed the use of 130 matched pairs of students for his 
investigation. The pairs were matched on nine variables and different 
on one. The similar variables were high school attended and year of 
graduation from same, sex, race, type of neighborhood, attendance at 
same college or university directly after high school, IQ, and high 
school grade point average. The distinguishing variable was the extent 
of high school experience in business and/or industrial courses. This 
variable for one of the matched pair of students was five or more 
units of such courses; for the other of the pair it was two or less 
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units of such courses. 
When comparisons were conducted to ascertain which of the pair 
achieved higher grade point averages after the first year of college, 
no significant differences were encountered among the pairs which led 
Young to the conclusion that: 
Secondary educators should feel confident to 
reduce requirements of academic subjects, as 
necessary, in order to allow college pre­
paratory students to elect industrial and 
business subjects. College and university 
educators should feel confident that students 
who pursue business and industrial interests in 
high school will achieve as well as students who 
confine their high school programs mainly to 
college preparatory subjects (46, p. 93). 
Orville L. Young, (45) Professor of Agriculture at Illinois State 
University conducted a five-year study at that institution hoping to 
answer the question, "Should the student who expects to go to college 
take vocational courses in high school?" Taking a group of 367 students 
who enrolled as freshmen in 1960-61 in agriculture, business, home 
economics, and industrial arts. Young collected data pertaining to high 
school rank, units of vocational work taken in high school, SCAT scores, 
and final grade point average. He (45, p. 393) reported his findings 
in 1967 to the effect that "...a student's academic success in college 
will not be influenced by his taking of vocational courses in high 
school." 
In a study conducted in 1968 by Marion Ashcraft (1) of the New 
Mexico Occupational Research and Development Coordinating Unit at 
Mexico State University, the effects of two different high school 
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curriculums on college achievement were investigated. The curriculums 
were college preparatory and noncollege preparatory; 228 freshmen 
students who had at least 73 percent of their high school courses of 
a college preparatory type were classified in that curriculum; 226 
students who had no more than 59 percent of such courses were classified 
into the noncollege curriculum. 
Grade point average after eight consecutive semesters was the 
criterion measure with an ACT composite score as a statistical control 
of ability. Adjusted mean scores revealed no significant differences 
between the groups of students representing the two curricular types. 
The conclusion (1, p. 87) was reached that general intelligence and 
nonintellective factors were more decisive to college achievement than 
was the type of high school curriculum. 
The purpose of a study undertaken by James Griffin (16) in 1970 
was to assess the relationships of high school units and grades earned 
in mathematics, science, and industrial arts to achievement in technical 
and professional courses in college industrial education. Griffin's 
sample consisted of 273 students enrolled in industrial teacher educa­
tion programs within the State of Missouri. 
The investigation revealed (16, p. 50) a significant difference 
among the number of units earned in high school industrial arts and the 
grade point average earned in college technical courses in industrial 
education. Further examination of this difference indicated that those 
students who had taken the most units in high school earned the lower 
college grades. 
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Examination of the professional college course grade average and 
industrial arts high school units showed (16, p. 50) no significant 
differences. Similar results occurred when technical or professional 
grade point averages were compared to high school units of science or 
mathematics. 
A doctoral study designed to determine what relationship high 
school industrial arts had on college success was undertaken by Walter 
Bortz (8) in 1971. Bortz examined the type and number of courses and 
grades earned in high school industrial arts and compared them to two 
measures of college success, namely, final college grade point average 
and ability to graduate from the different colleges at Ohio State 
University. For correlation and regression analysis, Bortz also in­
cluded many other variables, such as ACT scores, high school rank, 
placement test scores, and mortality. 
Bortz's findings were: 
...there was a rather small difference between the 
number of high school industrial arts Carnegie 
units and final college grade point average; 
2) whether or not a student had high school industrial 
arts did not contribute to his success in any particular 
college at Ohio State; and 3) grades earned in high 
school industrial arts did not influence a student's 
ability to graduate from any college at Ohio State 
(8, p. 245-246). 
Because Bortz discovered that his randomized sample of 782 students 
from Ohio State University differed in some ways from the total Ohio 
State population from which it was drawn, he felt that any conclusions 
based on his findings should be limited to the sample. 
To conclude the review of studies investigating high school 
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experiences and eventual college academic success, two investigators 
(40, 9) found significant relationships while a third did not (36). 
William Sprouse (40) conducted an eight year longitudinal study 
designated to answer "Do students who elect larger numbers of high 
school arts subjects suffer penalties in terms of their preparation 
for college?" Sprouse found that when I.Q. and sex of student were 
controlled, there were no significant differences in college academic 
achievement. The sample examined for this study was 944 college pre­
paratory graduates of three Maryland high schools. 
In a study reported in 1973, Lloyd Boyden (9) compared the success 
of both teaching and nonteaching industrial education majors at Prairie 
View Agricultural and Mechanical College in their freshman year with 
the number of industrial education courses the students had in high 
school. With a sample group of 400 (306 nonteaching and 94 teaching) 
Boyden was (9, p. 414-A) of the opinion there was apparently no re­
lationship between the number of units earned in high school industrial 
arts courses and first-year overall college academic achievement. 
Florence Sanchez (36) conducted a study concentrating in the field 
of mathematics. She devised four course patterns, distinguished from 
each other according to the types of high school math courses taken, 
and compared their influence on an introductory college mathematics 
course at Southeastern Louisiana University. Sanchez (36, p. 1331A) 
concluded that the four course patterns were not equally effective in 
influencing performance in the college math course and that the most 
effective course pattern was the one containing the most mathematics. 
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Summary of Reviewed Literature 
This chapter dealt with studies that have been directed toward 
determining the influence of high school size and course programs 
on subsequent college success. 
In regard to the influence of various sized high schools and their 
graduates' eventual achievement in college, the consensus of all but 
two of the researchers cited indicated that high school size provides 
no significant contribution to success. Of the two exceptions, Bledsoe 
(6) favored large schools and Williams (44) favored small schools. 
Williams' significance was true, however, for males only and significance 
was lost when student sex was not. dichotomized. 
In regards to the effect of the high school programs, many in­
vestigators (1-3, 8, 10, 18, 26-28, 36, 45, 46) found no significant 
relationships of specific courses to success in a particular curriculum 
or found no significant differences between various kinds of high school 
programs to college success. Conversely, other researchers (5, 9, 15, 
17, 29, 30, 35, 37, 40) did reveal in their studies some significant 
relationships suggesting that perhaps high school students expecting 
to embark on known college careers should take certain high school 
courses to best prepare them for their anticipated college major studies. 
It should be noted, however, when significant relationships did occur 
they were generally limited to the influence of a specific high school 
course or group of like courses on a single similar or closely related 
college-level course. 
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Most of the studies reviewed employed the use of first quarter 
college grade point average as a criterion of achievement for college 
success. Other investigators used the grade earned in a specific 
college course or the average earned in a sequence of like courses as 
the main criterion measure. No instances were encountered where one 
of the criterion measures was the grade point average earned from a 
group of introductory courses, which as indicated in CHAPTER III 
(see ppi 34-35). 
For validity most of the studies cited included some measure of 
scholastic aptitude and/or achievement for use as control when analysis 
of covariance is appropriate for statistical treatment. As indicated 
by Borg (7, p. 143-144) this is a valuable technique as it allows the 
researcher to compensate for initial differences or suspected dif­
ferences in the groups being examined. 
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CHAPTER III. METHOD OF PROCEDURE 
Topics presented in this chapter include particulars pertaining 
to the sample, independent and criterion variables, data gathering 
procedures, statistical methods, limitations and assumptions. 
Description of the Sample 
The sample utilized in this study consisted of 317 industrial 
education college graduates who earned bachelor of science degrees 
from Iowa State University between the academic years of 1960-61 and 
1970-71. The 317 industrial education college graduates, hereinafter 
referred to as graduates for convenience of reporting, represented a 
population of 408 students who graduated during the years indicated. 
Unavailability of high school records was the primary cause for loss 
of graduates. Consequently, the sample was not drawn at random from 
this larger predetermined finite population of 408. It is possible, 
however, that the sample is representative of many other groups of 
students who graduated from similar college industrial education cur-
riculums. Data describing characteristics of the sample are provided 
in Chapter IV so that comparisons may be made by the reader if desired. 
Although it perhaps would have created a more homogeneous sample, 
no attempt was made on the part of the investigator to exclude from 
the sample graduates who, for example, graduated from private or non-
Iowa high schools, transferred to Iowa State University from other 
institutions, or commenced their college education in another major at 
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Iowa State University or elsewhere. Inasmuch that this study was in­
tended to be an examination of all industrial education students who 
graduated during the period designated, the objective was to include 
as many graduates in the sample as permitted by the availability of 
complete data. 
Homogeneity of the sample was attempted by stratifying it into 
two subgroups. The basis of the stratification was the curricular 
option selected by each student. Because the industrial education 
curricula at Iowa State University prepares both teachers and personnel 
for industry, students majoring in industrial education have the choice 
of taking either option. The difference between the two options is 
essentially that of supportive courses : those students electing the 
teaching option take a series of professional education courses and 
student teaching; those electing the industrial option take a series 
of courses of a technical or scientific nature. Students in both options 
take a common core of industrial education courses. 
Selection of the Variables 
Independent variables 
The selection of independent variables for incorporation into this 
study was based on information contained on high school and university 
records. The variables chosen were viewed as measures of characteris­
tics possessed by or pertaining to a student's abilities and experiences 
prior to his matriculation into the industrial education curriculum at 
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Iowa State University. 
Because of the varied purposes of this study seme quantitative 
measures were treated both as a classified or categorical variable 
and as a continuous variable. Which form the variable took was 
dictated by the type of analysis being performed. 
High school size The size of high school was determined as 
being the size of the senior class from which a student graduated. 
Size was not based on total high school enrollment because of 
variability in structural organization. Since some high schools 
are organized on a 9 to 12 grade basis and others are organized on 
a 10 - 12 grade basis, graduating class size was considered to be a 
more consistent measure. Previous investigators, as noted in the 
REVIEW OF LITERATURE, have used both approaches with no apparent 
advantage to either, as both yielded similar results. 
High school size was one variable examined as a continuous and 
as a classified measure. For the latter case it was classified into 
five categories, namely: 1) less than 50; 2) 50 to 99; 3) 100 to 199; 
4) 200 to 399; and 5) 400 and over. 
High school course program Four high school course programs 
were identified on the basis of the pattern of courses each graduate 
took while attending high school. The programs included course work 
taken from the ninth through the twelfth grade and were designated as: 
1) industrial; 2) math-science; 3) general; and 4) other. 
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To be classified in the industrial category a student had to have 
five or more semesters of industrial education; to be in the math-science 
category a student had to have 15 or more semesters in mathematics, 
natural science, and physical science; to be in the general category a 
student had to have 25 or more semesters in mathematics, natural science, 
physical science, social science, and English; for students whose course 
program did not fit into any of the above categories a fourth, or other, 
category was established. 
For students who might have high school experiences that meet the 
criteria for entry into more than one category, a sequence of preference 
was developed. The industrial category was given first preference be­
cause it was considered to be representati/e of an interest, if not 
an anticipated career, in industrial education. Math-science was given 
second preference because it was considered to be representative of a 
concentration in that area and more specific than the general category. 
It was not the intention of the investigator to associate or imply quality 
of high school program with preference. 
Semesters of high school industrial education One might expect 
that exposure to industrial education in high school could affect a 
student's outcome in similar courses at the college level. Therefore, 
one aspect of this study was to determine if there was any relationship 
between the extent of such courses at the high school level to scholastic 
achievement in college industrial education. 
This variable, like high school size, was treated both as a con­
tinuous and classified measure. For classification, the following 
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four categories were established: 1) no high school industrial education 
experience; 2) one to two semesters of such experience; 3) three to four 
semesters; and 4) five or more semesters. 
High school percentile rank This variable was viewed as being 
a possible factor affecting a student's success in industrial education 
because of its being considered an indicator of past academic performance. 
High school percentile rank was based on 1) a student's relative position 
in his graduating class as determined by his grade point average at the 
end of his senior year, and 2) a rank order scale having a range of 
100, with 1 as lowest and 99 as highest. 
Previous college experience Earlier studies have shown that 
students majoring in industrial education at Iowa State University 
commence their college careers in other curriculums and/or other institu­
tions of higher learning. Thus many students are exposed to a college 
environment prior to their undertaking studies in industrial education. 
Hence it was reasoned as desirable to include a measure of this prior 
exposure. Furthermore, it was viewed that college credits earned before 
transferring or enrolling in the industrial education curriculum would 
provide an appropriate measure of previous college experience. The 
number of credits earned before becoming an industrial education student 
was treated as a continuous variable. 
Changes of major As a possible indication of personal in­
decision, dissatisfaction, or academic difficulties in other curricula, 
it was of interest to the investigator to ascertain if this factor had 
any influence on scholastic achievement. As a variable, changes of 
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major was viewed to be the number of same made by a student prior to 
his enrollment into the industrial education curriculum. Only changes 
made while the student was in attendance at Iowa State University were 
included in this number. 
The independent variables described in this section were chosen 
because of their being considered representative of background or pre-
college, pre-industrial education experiences and abilities. This was 
done, in part, so that when undertaking prediction studies, scholastic 
achievement may be predicted before a student actually enrolls in the 
industrial education curriculum. 
Criterion variables 
A major concern to those undertaking studies that examine relation­
ships and predictability of certain factors is the selection of the 
criterion measure. The criterion chosen should be as valid and as 
purposeful as possible and yet readily available to the investigator. 
For this study two criterion measures were chosen and both were 
measures of scholastic achievement, namely: an industrial education 
grade point average and a final Iowa State University grade point 
average. 
Although different but not mutually exclusive measures, both were 
related to the successful completion of the industrial education bachelor 
degree requirements. Both grade point average measures were used for all 
analyses made in this study. 
Industrial education grade point average Industrial education as 
35 
a field of study represents many instructional areas. These areas 
could be classified as material-oriented (woods, metals, plastics), 
communication-oriented (graphics, drafting, electronics), power/service-
oriented (electricity, mechanics, hydraulics), or general/professional-
oriented (pedagogy, history, safety). All industrial education students 
at Iowa State University, regardless of their curricular option, i.e., 
teaching or industry, take a core of courses in these instructional 
areas. 
From this curriculum core of courses, nine courses of a beginning 
or introductory nature were investigator-selected to provide a basis 
for a criterion measure of college success within the industrial educa­
tion curriculum. All of the instructional areas described above were 
represented by the selected courses. The criterion variable subsequently 
became the grade point average earned in those courses. See Appendix A 
for the course names and descriptions. 
As noted in the REVIEW OF LITERATURE, many investigators used a 
first quarter or first year grade point average as an initial measure 
of the influence or effect of some aspect of high school experience on 
college achievement. However, because of the anticipated enrolling 
variability of industrial education students, e.g., as transferees 
from other institutions and/or curriculums, the investigator was of 
the opinion that neither of these criterion measures was appropriate 
in this instance. Consequently, the grade point average earned in 
selected introductory industrial education courses was chosen as one 
measure of college success in industrial education. 
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Final grade point average The second measure of college success 
in industrial education was chosen to be a student's final overall 
cumulative grade point average earned at the time of graduation from 
Iowa State University. This criterion measure, as an average of grades 
earned in all courses, included the industrial education course work 
as well as all other college course work. 
The grade point average employed for the criterion measures was 
either calculated, as in the case of the industrial education average, 
or was taken from official university records. Calculation was made by 
the same method used by the registrar's office, that is, quality points 
earned divided by the number of credits attempted, provided those credits 
were associated with an earned grade of A, B, C, D, or F. Credits 
associated with grades of P, S, or I were not included in the number of 
credits. 
Enumeration of the Data Collected 
Information recorded on the official Iowa State University tran­
script ( permanent record) was obtained at the Office of the Registrar. 
This record became the source of college entrance and achievement data 
for each graduate in the study. The following data were collected from 
this source; 
1. Date of entry to Iowa State University. 
2. Date of graduation from Iowa State University. 
3. Date of birth. 
4. Date of graduation from high school. 
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5. Name of high school attended. 
6. Curriculum initially enrolled. 
7. Curriculum enrolled before transferring to industrial 
education (if applicable). 
8. Credits earned prior to transferring (if applicable). 
9. Number of changes or major (if applicable). 
10. Credits transferred to Iowa State University from another 
institution (if applicable). 
11. Final cumulative grade point average. 
12. Industrial education curricular option - teaching or 
Industry. 
13. Grades earned in nine selected industrial education curriculum 
courses. 
14. ACT composite score. 
15. High school rank. 
High school information pertaining to each graduate in the study 
was obtained from high school transcripts or investigator-prepared 
forms. For graduates whose high school transcripts were not available 
at the university's admissions office, the high school from which 
he graduated was contacted in hopes of obtaining desired data. 
The schools responding to the investigator's request for information 
had the option of returning an enclosed form or a high school transcript. 
From that form or transcript the following data were collected; 
1. Graduation class size. 
2. Rank within the graduation class. 
3. ACT composite score, if administered. 
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4. Grade point average earned in industrial education courses. 
5. Semesters^ of industrial education. 
6. Semesters of mathematics. 
7. Semesters of natural and physical science. 
8. Semesters of social science. 
9. Semesters of English. 
Procedure for Collecting and Preparing the Data 
The following 15 steps describe the procedure undertaken by the 
investigator to identify the population and sample, obtain desired 
information, and prepare the data for analysis. 
1. The population was identified from documents in possession 
of the Industrial Education Department at Iowa State 
University. The department had names of all students who 
had graduated with bachelor's degrees in industrial education 
during the period of time under study (1961-1971). The popula­
tion totaled 408 students. 
2. University admissions and registrar officials, who were re­
sponsible for the students' high school and college records, 
were contacted to obtain permission to obtain the data de­
sired for the study. Permission was granted. 
3. Three forms were prepared by the investigator for the purpose 
of recording the student data. 
All semester totals included grades 9 through 12. 
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Upon examination of the inclusive dates of high school records 
maintained on file by the Iowa State University Admissions 
Office, it was discovered that the office kept student high 
school records back only approximately six years. Because 
of the typical four year period between college entry and 
graduation, this meant, at best, the university had 
available high school records of recent college graduates 
for only the past three years. 
To obtain the high school information on the remaining years 
of graduates (1961-1968) it was necessary to contact the 
school from which the student graduated and request same. 
The name and location of these schools were obtained from 
the permanent record (college transcript) in the office of 
the registrar. 
For schools located in Iowa (87% of those to be contacted) 
the school's complete address and current high school 
principal's name were acquired from the Iowa Educational 
Directory 1970-1971 School Year. No attempt was made to 
secure the names of principals associated with out-of-state 
schools. 
The investigator was of the opinion that an individually typed 
letter, as contrasted to a multilith copied form letter, 
would likely enhance the response from the principals to be 
contacted. Therefore, arrangements were made with the Alumni 
Office, Memorial Union, Iowa State University for the purpose 
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of using one of their Frieden Flexowriters for the typing 
of 179 letters to the high school principals. The 179 
letters represented 235 student contacts. 
8. Four types of letters, code punched on eight channel paper 
tape, were prepared by the investigator. These types of 
letters were: 1) to an Iowa school requesting information 
pertaining to one student; 2) to an Iowa school for informa­
tion pertaining to two or more students; 3) to an Iowa 
school for information pertaining to one or more students 
who graduated from a school not now in existence (at .least 
in name) due to a merger or annexation; and 4) to an out-
of-state school for information pertaining to one or more 
students. See Appendix B for letter samples. 
9. As the high school information was being returned to the 
investigator, data pertaining to the graduates' college 
record, available at the university's registrar's office, 
were being collected on successive Saturdays, the only day 
nonoffice personnel were permitted access to the files. 
10. Returns from the contacted schools amounted to 181 students 
representing 77% of the 235 for whom data were sought. Be­
cause some high schools were unable to supply all the data 
deemed necessary, some returns were invalidated and sub­
sequently rejected. Four schools, or only 2.2%, were 
unable to relinquish the information stating it was school 
board policy not to release such unless requested to do so 
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by the student. At the same time, however, each principal 
apologized for not being able to cooperate, 
11. Complete high school and college data, with exception of ACT 
scores, were ultimately available for 317 graduates. This 
constituted the sample used in this study and upon whom all 
analyses were performed. ACT scores were available for 195 
of the 317 graduates. Consequently, ACT was not included as 
a variable in the study. 
12. The appropriate statistical analyses for the data were 
selected and appropriate coding for same was devised. 
13. The data representing the sample of 317 graduates were recorded 
on coding forms. 
14. Permission to use the Computer Center and its allied services 
at Iowa State University was requested and granted. 
15. The data from the coding forms were transferred to IBM cards 
for computer and sorter processing. 
Analyses of the Data 
To statistically analyze the data pertaining to the different 
purposes of this study various techniques were employed. For example, 
to test the tenability of hypotheses associated with determining dif­
ferences among high school size, course programs, and industrial educa­
tion experience to the criterion measures, analysis of covariance was 
utilized; to test hypotheses associated with the effect of certain 
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factors separately and in combination to the criterion measures, types 
of analysis of regression were used. 
As was noted earlier in this chapter, two variables, namely, high 
school size and high school industrial education experience, were treated 
both as a continuous and as a classified variable. These two variables, 
plus the type of high school program, were coded to a predetermined 
format as recommended by John Klingensmith (24, p. 3). This coding 
method, which represented the classifications as dummy variables, per­
mitted the investigator to use multiple regression techniques for 
analysis of covariance. See Appendix C for the coding method. 
An allied advantage of using multiple regression for analysis of 
covariance is that, while yielding analogous results, multiple re­
gression is not as affected by disproportionate classification cell 
frequencies and nonorthogonality (34, p. 62). 
When the variables of high school size and semesters of high school 
industrial education were examined as continuous variables they were 
coded, as were all other continuous variables, in their raw score form. 
All continuous variables were examined individually by the least 
squares analysis of regression. To ascertain if they had any predictive 
value the same variables were considered in combination using a similar 
technique. The specific least squares analysis technique employed to 
develop the "best" prediction equation was the backward elimination 
procedure. 
The coded data were transferred by keypunching to 80 column IBM 
cards and verified in preparation for computer and sorter processing. 
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The data for each graduate were able to be contained on one card as 74 
card columns were consumed. 
The following variables and general model were used to examine the 
tenability of the hypotheses: 
Y = 
where; 
PqXQ + PiXi + P2X2 + + ^15X15 (III.l) 
criterion measure (industrial education GPA or 
final Iowa State University GPA), 
^0 - intercept of the regression line on the Y axis, 
^l, ^ 2'— ^15 ~ partial rej,r_ssion coefficients', 
XQ = dummy variable equal to one, 
X^, Xg, X^, X^ = dummy variables used to identify the classifica­
tion categories of high school size, 
Xj, Xg, Kj = dummy variables used to identify the type of 
high school course program, 
Xg, Xg, X^Q = dummy variables used to identify the classifica­
tion categories of the extent of high school 
industrial education, 
X^i = high school percentile rank, 
X12 = size of high school, 
Xj^2 * semesters of high school industrial education, 
X^^ = previous college experience (credits earned at 
ISU and at other institutions prior to enrolling 
in industrial education), 
X^g = number of changes of major, and 
£ = random error. 
The procedural approach employed by the investigator for examining 
the data is diagrammed in Figure 1. This diagram served as a paradigm 
for the sequence of hypotheses testing. 
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categories in all 
pair combinations 
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programs in all 
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High school size 
High school industrial education 
Previous college experience 
Changes of major 
Figure 1. Sequence of hypotheses testing 
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The statistical analyses selected to test the hypotheses were 
investigator-run at the Computer Center, Iowa State University. The 
analyses were performed under the Kennedy (23) multiple regression 
program of the Statistical Laboratory at Iowa State University. 
The computer facilities at Iowa State University at the time of 
this study consisted of an IBM model 360/65 computer and extensive 
hardware of a supportive nature. Programming assistance and data 
interpretation were obtained through the Statistical Laboratory and 
the Educational Statistics section of the College of Education. 
Limitations and Assumptions 
Students who were at one time perhaps enrolled in the industrial 
education curriculum and transferred out before completing their 
bachelor's degree in that field were not identifiable and hence not 
included in this study. 
No attempt was made to include in this study graduates who earned 
industrial education degrees from institutions other than Iowa State 
University. 
The quality of high school curricula, teachers, and instruction 
was indiscernible as the source of all data were from records and 
transcripts. The quality of the college program was likewise unknown. 
The results of this study are not intended to exclude other vari­
ables that were not considered and that might be related to scholastic 
success in industrial education. 
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It Is recognized that grades assigned to the college courses are 
subject to error and undoubtedly vary among teachers and courses» It 
is assumed, however, that these errors are randomly distributed 
throughout the sample» 
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CHAPTER IV. FINDINGS 
The findings of this investigation are reported in reference to 
the stated purposes and objectives and are presented as outlined in 
the sequence of hypothesis testing diagram (see Figure 1, page 44). All 
statistical data are presented in table form and are discussed in this 
chapter normally only to the extent necessary to describe the meaning 
of the statistics cited. Further discussion is reserved for the following 
chapter. 
Before proceeding to report the results of the hypotheses testing, 
several tables of a descriptive nature are presented. The tables pro­
vide background information concerning the sample and the variables 
used in this study. 
Table 1 shows that nearly nine-tenths of the graduates utilized in 
this study graduated from schools located in the State of Iowa. 
Table 1. Distribution of graduates by high school location, number, 
and percent 
Location Number Percent 
State of Iowa 282 89.0 
Out-of-state 35 11.0 
Total 317 100.0 
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The distribution of the graduates in relation to size of high 
school from which they graduated is presented in Table 2. 
Table 2. Distribution of graduates by high school size, number, 
percent, and cumulative percent 
Size Number Percent 
Cumulative 
Percent 
Less than 50 96 30.3 30.3 
50 - 99 74 23.3 53.6 
100 - 199 65 20.5 74.1 
200 - 399 46 14.5 88.6 
400 and over 36 11.4 100.0 
Totals 317 100.0 
As indicated by the data in the table, approximately one-third of 
the graduates were graduated from high schools having fewer than 50 
students in the graduating class and over one-half graduated from schools 
with graduating classes of less than 100. 
The distribution of the graduates and the type of high school pro­
gram they undertook while in high school is presented in Table 3. 
Except for the "other" category, the sample is fairly evenly dis­
tributed. It shows that only about one-fourth of the industrial educa­
tion college graduates took, what was considered an industrial education 
program in high school. 
The next distribution, shown in Table 4, was prepared to ascertain 
if any trends or relationships were apparent between size of high school 
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Table 3. Distribution 
and percent 
of graduates by high school program, number. 
Program Number Percent 
Industrial 83 26.2 
Math-science 85 26.8 
General 99 31.2 
Other 50 15.8 
Totals 317 100.0 
Table 4. Distribution of graduates by high school size and program, 
number, and percent 
Size 
Less than 400 and 
Program 50 50-99 100-199 200-399 over 
N 7o N % N % N % N 7. 
Industrial 11 11.5 13 17.6 20 30.8 19 41.3 20 55.6 
Math-
science 29 30.2 22 29.7 19 29.2 10 21.8 5 13.9 
General 31 32.3 26 35.1 20 30.8 14 30.4 8 22.2 
Other 25 26.0 13 17.6 6 9.2 3 6.5 3 8.3 
Totals 96 100.0 74 100.0 65 100.0 46 100.0 36 100.0 
and type of high school program. 
The first row of percentage figures in Table 4 depicts a trend of 
program specificity in relation to high school industrial education 
programs and increased high school size. For example, only 11.5 percent 
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of those who graduated from the smallest sized high schools undertook 
industrial education programs, whereas over one-half of those graduating 
from the largest schools took such programs. Conversely, a lack of 
specificity is evident in the bottom row in regards to the "others" 
category. In the smallest school group over one-fourth (26.0%) ex­
perienced high school programs of this type compared to only 8.3 percent 
from the largest group of schools. 
An indication of the amount of previous high school industrial 
education experience (measured in the number of semesters completed) 
taken by the graduates is shown in Table 5. 
Table 5. Distribution of graduates by semesters of high school 
industrial education, number, percent, and cumulative 
percent 
Semesters Number Percent 
Cumulative 
Percent 
0 68 21.5 21.5 
1 - 2  92 29.0 50.5 
3 - 4  74 23.3 73.8 
5 or more 83 26.2 100.0 
Totals 317 100.0 
The data from Table 5 show that within the narrow margin of one-
half percent, the sample is equally divided between having one year 
(2 semesters) or less of high school industrial education experience 
and having more than one year (3 or more semesters). However, more 
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significant is that nearly three-fourths of the industrial education 
college graduates took two or less years (0 to 4 semesters) of in­
dustrial education while in high school. 
The statistics cited in Table 6 indicate that when high school 
industrial education experience is compared to high school size, there 
Table 6. Distribution of graduates by high school size and semesters 
of industrial education, number, and percent 
Size 
Semesters 
0 
1 - 2  
3 - 4  
5 or more 
Totals 
Less than 
50 
N 7o 
23 24.0 
37 38.5 
25 26.0 
11 11.5 
96 100.0 
50-99 
N % 
15 20.3 
24 32.4 
22 29.7 
13 17.6 
74 100.0 
100-199 
N % 
14 21.5 
13 20.0 
18 27.7 
20 30.8 
65 100.0 
200-399 
N % 
13 28.3 
8 17.4 
6 13.0 
19 41.3 
46 100.0 
400 and 
over 
N % 
3 8.3 
10 27.8 
3 8.3 
20 55.6 
36 100.0 
is no evidence of an overall relationship. The only consistent relation­
ship is between the most semesters of high school industrial education 
and differing high school size. In this instance only approximately 
one-tenth of students from the smallest sized schools experienced five 
or more semesters of industrial education; the ratio progressively in­
creases and concludes with over one-half of the students from the 
largest schools having this amount of experience. 
The distribution of type of high school program and high school 
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industrial education experience is shown in Table 7. The purpose of 
this distribution was to show the extensiveness of high school industrial 
Table 7. Distribution of graduates by high school program and 
semesters of industrial education, number, and percent 
Program 
Semesters Math-science General Other 
N % N 7, N 7o 
0 
1 - 2  
3 - 4  
Totals 
28 33.0 
37 43.5 
20 23.5 
85 100.0 
30 30,3 
35 35.4 
34 34.3 
99 100.0 
10 20.0 
20 40.0 
20 40.0 
50 100.0 
education experience of those graduates who did not qualify for entry 
into the industrial program category. The industrial program category 
and five semesters or more of experience category are not included in 
the distribution because they are one and the same. (The latter pro­
vided the basis for the former.) 
The data in Table 7 indicate that those individuals with no high 
school industrial education experience or those who had up to one year 
(2 semesters) experience were fairly equally distributed among the non-
industrial high school program categories. The percentage range in the 
first instance was 20 to 33 and in the second 35 to 43. 
For the distribution of those with up to two years of experience, 
the math-science program category represented the lowest rate. This 
undoubtedly reflects the specific nature of that program and the limited 
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opportunities it offers for one to take electives, such as industrial 
education courses. 
The next group of descriptive tables (8-12) are representative of 
college experiences encountered by the graduate prior to his enrolling 
in the industrial education curriculum at Iowa State University. 
The data in Table 8 show the number of changes of major made by the 
graduate prior to enrolling in the industrial education curriculum. 
Table 8. Distribution of graduates by number of changes of major, 
number, and percent 
Changes Number Percent 
0 56 17.7 
1 184 58.0 
2 62 19.6 
3 or more 15 4.7 
Total 317 100.0 
No changes (zero) meant that the graduate enrolled directly in the 
industrial education curriculum upon commencing studies at Iowa State 
University. As indicated, only about one of six (17.7%) did enroll 
directly. 
The next distribution, shown in Table 9, was prepared to indicate 
what major or curriculum the graduate was enrolled just prior to changing 
his major to industrial education. 
As the data in Table 9 show, three-fourths of the graduates who did 
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Table 9. Distribution of graduates by curriculum or major, number, 
and percent 
Curriculum or Major Number Percent 
Agriculture 7 2.7 
Architecture 18 6.9 
Engineering® 194 74.3 
Forestry 4 1.5 
Industrial Administration 15 5.8 
Mathematics 4 1.5 
Natural Science 11 4.2 
All Others 8 3.1 
Total 261% 100.0 
^Includes all varieties. Specifically, general = 10, mechanical = 
68, electrical = 43, civil = 23, industrial = 11, aeronautical = 21, 
agricultural = 7, and chemical = 5. 
^The balance (N = 56) from 317 enrolled directly in industrial 
education curriculum. 
not begin their college careers in industrial education were enrolled 
in engineering prior to changing to industrial education. This pre­
ponderance of engineering students changing to industrial education 
I 
was noted also in studies by Faas (13) and Jones (21). 
Since over 80 percent of the individuals in this study started 
their Iowa State University work in curriculums other than industrial 
education, they entered that field with prior college experience. The 
data in Table 10 allude to that experience in reference to the number 
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Table 10. Distribution of graduates by credits earned at Iowa State 
University, number, percent, and cumulative percent 
Cumulative 
Credit Range Number Percent Percent 
1 - 2 5  35 13.4 13.4 
26 - 50 93 35.6 49.0 
51 - 75 67 25.7 74.7 
76 - 100 41 15.7 90.4 
101 - 125 18 6.9 97.3 
126 - 150 4 1.5 98.8 
151 - 175 3 1.2 100.0 
Totals 261 100.0 
of credits earned at Iowa State University. 
Of the 317 graduates in this study, 117 transferred to Iowa State 
University from other colleges and universities. The figure of 117 
represented over one-third of the graduates. Since this group trans­
ferred from other institutions, they likewise had previous college 
experience. The data in Table 11, prepared in a manner similar to 
Table 10, reflect this experience. 
In terms of credits, 40 graduates or 34 percent transferred to Iowa 
State University during or at about the close of their first year; another 
70 graduates or 60 percent transferred during or by the close of their 
second year. Since only six percent of the graduates transferred credits 
sufficient to likely surpass junior standing, it is likely that the 
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Table 11. Distribution of graduates by credits earned at colleges 
and universities other than Iowa State University, number, 
percent, and cumulative percent 
Credit Range Number Percent 
Cumulative 
Percent 
1 - 2 5  
26 - 50 
51 - 75 
76 - 100 
101 - 125 
126 - 150 
Total 
16 
24 
18 
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5 
2 
117 
13.7 
20.5 
15.4 
44.4 
4.3 
1.7 
100.0 
13.7 
34.2 
49.6 
94.0 
98.3 
100.0 
majority of the 94% group were attending a two-year community college 
before entering Iowa State University. 
From the group of 117 that transferred to Iowa State University 
from other institutions, 37 of them entered the industrial education 
curriculum directly. Of the remaining 200 (317 minus 117) who entered 
Iowa State University directly, 19 enrolled initially in industrial 
education upon matriculation. 
This group of 19, or six percent of the total sample of 317, did 
not transfer from elsewhere and did enroll in industrial education 
directly upon entering Iowa State University. Consequently, they repre­
sent the only graduates in this study who did not have college experience 
prior to commencing their industrial education college career. 
The last distribution devoted to previous college experience, shown 
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in Table 12, cites the total number of credits earned, at Iowa State 
University and/or elsewhere, by the 298 or 94 percent of the graduates 
Table 12. Distribution of graduates by combined credits earned at 
Iowa State University and/or other institutions, number, 
percent, and cumulative percent 
Credit Range Number Percent 
Cumulative 
Percent 
0 - 25 14 4.7 4.7 
26 - 50 71 23.8 28.5 
51 - 75 68 22.8 51.3 
76 - 100 73 24.5 75.8 
101 - 125 39 13.1 88.9 
126 - 150 25 8.4 97.3 
151 - 175 6 2.0 99.3 
176 - 200 2 0.7 100.0 
Totals 298 100.0 
who did have some college experience before entering the industrial 
education curriculum. 
Based on credits earned and the percentage distribution, approxi­
mately one-fourth of the graduates had the equivalent of at least one-
half year experience of college work, another one-fourth had at least 
one year experience, and another one-fourth had at least one and one-
half years experience of college work before enrolling in the industrial 
education curriculum. 
Upon entering the industrial education college curriculum at Iowa 
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State University, the students have one of two options of emphasis, 
namely teaching or industry. Table 13 data show that the distribution 
Table 13. Distribution of graduates by industrial education curricular 
option, number, and percent 
Option Number • Percent 
Teaching 152 47.9 
Industry 165 52.1 
Total 317 100.0 
of the industrial education graduates employed in this study was quite 
evenly divided between the two options. 
A fairly general evenness of the option distribution is apparent 
when it is examined in reference to: 1) high school size (Table 14) 
Table 14. Distribution of graduates by industrial education cur­
ricular option, high school size, number, and percent 
Option 
Teaching Industry Total 
Size N % N % N % 
Less than 50 50 52.1 46 47.9 96 100.0 
50 - 99 37 50.0 37 50.0 74 100.0 
100 - 199 34 52.3 31 47.7 65 100.0 
200 - 399 15 32.6 31 67.4 46 100.0 
400 and up 16 44.4 20 55.6 36 100.0 
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and 2) high school program (Table 15). 
Table 15. Distribution of graduates by industrial education curricular 
option, high school program, number, and percent 
Option 
Teaching Industry Totals 
Program N 7o N 7o N % 
Industrial 48 57 .8 35 42 .2 83 100. ,0 
Math-science 33 38 .8 52 61 .2 85 100. 0 
General 43 43 .4 56 56 .6 99 100. 0 
Other 28 56 .0 22 44 .0 50 100. 0 
The testing of hypotheses began with an examination of the cate­
gorized independent variables which related to the major objectives of 
this study. Those variables were high school size, high school program, 
and high school industrial education experience. They were analyzed in 
regard to the criterion variables of Iowa State University grade point 
average (ISUGPA) and industrial education grade point average (lEdGPA). 
All examinations were performed on data from the total sample, the 
teaching option sample, and the industry option sample. 
The testing of the categorized variables was done by analysis of 
covariance, with high school rank employed in the analysis as the co-
variate. Viewed as a measure or indicant of past academic performance, 
high school rank provided a means for controlling on initial differences. 
The primary variable testing was followed by a re-examination of 
high school size and industrial education experience as continuous 
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variables. The continuous variables of previous college experience and 
changes of major were also examined. All tests of continuous variables 
were performed on the total sample, using both criterion measures, by 
analysis of regression. 
A final consideration of the continuous variables, plus the co-
variate of high school rank, was to ascertain their significance in a 
prediction equation. 
The tenability of the hypotheses depended upon the results of the 
statistical analysis of the data. The level of the significance to 
reject the tested hypotheses was established at five percent. If a 
null hypothesis was rejected, the level of significance was also 
examined at the one percent level to ascertain if that level was attained. 
High School Size 
For the purposes of this investigation high school size was 
based on the number of students in a high school's graduating class. 
High school sizes were categorized into five groups having these 
ranges: a) less than 50; b) 50 to 99; c) 100 to 199; d) 200 to 399; 
and e) 400 or more. 
The first three hypothesis examined size with ISUGPA as the 
criterion measure. 
Null hypothesis number 1; There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among all graduates 
who graduated from variously sized high school, when initial differences 
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in high school ranks were controlled. 
The analysis of covariance of Table 16 resulted in a F value of 
0.914 which was insufficient to reject null hypothesis number 1. 
Table 16. Analysis of covariance of differences in ISUGPA (earned by 
all graduates) between five categories of high school size, 
when high school rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S. M.S. F. 
High School Size 4 0.337 0.084 0.914 
Error 311 28.650 0.092 
Total 315 28.9653 
^Discrepancy of 0.022 attributable to lack of orthogonality which 
results in the residuals not being additive. 
The unadjusted and adjusted criterion means associated with hypoth-
sis 1, as shown in Table 17, revealed little change as a result of the 
covariate. When the effect due to high school rank was removed, only 
one value was affected and it was changed only to the extent of 0.01. 
Using the same criterion measure (ISUGPA), high school size was 
next examined with the teaching option group only. 
Null hypothesis number 2: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among those teaching 
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Table 17. Unadjusted and adjusted ISUGPA's earned by all graduates 
who graduated from high school in various size categories, 
vrtien high school rank was used as a covariate 
ISUGPA 
High School Size Unadjusted Adjusted 
A) Less than 50 2.53 2.53 
B) 50 to 99 2.47 2.47 
C) 100 to 199 2.48 2.48 
D) 200 to 399 2.49 2.49 
E) 400 and over 2.44 2.43 
Differences: 
(A-B) 0.06 0.06 
(A-C) 0.05 0.05 
(A-D) 0.04 0.04 
(A-E) 0.09 0.10 
(B-C) 0.01 0.01 
(B-D) 0.02 0.02 
(B-E) 0.03 0.04 
(C-D) 0.01 0.01 
(C-E) 0.04 0.05 
(D-E) 0.05 0.06 
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option graduates who graduated from variously sized high schools, when 
initial differences in high school ranks were controlled. 
A F-value of 0.285 was obtained from the analysis of covariance 
cited in Table 18. The F-value was insufficient to warrant rejection 
of null hypothesis number 2. 
Table 18. Analysis of covariance of differences in ISUGPA (earned by 
teaching option graduates) between five categories of high 
school size, when high school rank was used as a covariate 
Source of Residuals 
variation d.f. S.S. M.S. F 
High School Size 4 0.083 0.021 0.285 
Error 146 10.583 0.072 
Total 150 10.702* 
^Discrepancy of .036 attributable to lack of orthogonality which 
results in the residuals not being additive. 
As was true for all graduates, the unadjusted and adjusted means 
for the teaching option group witnessed little change due to the co­
variate of high school rank. The data in Table 19 report these changes. 
Hypothesis number three examined the industrial option graduates 
in relation to the same dependent and independent variables. 
Null hypothesis number 3: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among those industry 
option graduates who graduated from variously sized high schools, when 
initial differences in high school ranks were controlled. 
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Table 19. Unadjusted and adjusted ISUGPA's earned by teaching option 
graduates who graduated from high schools in various size 
categories, when high school rank was used as a covariate 
High School Size 
ISUGPA 
Unadjusted Adjusted 
A) Less than 50 
B) 50 to 99 
C) 100 to 199 
D) 200 to 399 
E) 400 and over 
Differences; 
(A-B) 
(A-C) 
(A-D) 
(A-E) 
(B-C) 
(B-D) 
(B-E) 
(C-D) 
(C-E) 
(D-E 
2.68 
2.63 
2.67 
2.63 
2.59 
0.05 
0.01 
0.05 
0.09 
0.04 
0.00 
0.04 
0.04 
0.08 
0.04 
2.67 
2.63 
2.67 
2.63 
2.60 
0.04 
0.00 
0.04 
0.07 
0.04 
0.00 
0,03 
0.04 
0.07 
0.03 
The F-value resulting from the analysis of covariance test of 
hypothesis number 3 was not of sufficient magnitude to reject the null 
hypothesis. See Table 20. 
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Table 20. Analysis of covariance of differences in ISUGPA (earned by 
industry option graduates) between five categories of high 
school size, when high school rank was used as a covariate 
Source of 
Variation 
High School Size 
Error 
Total 
d. f. 
4 
159 
163 
Residuals 
S.S. M.S. 
0.582 0.146 
10.126 0.064 
10.596® 
F 
2.285 
^Discrepancy of 0.112 attributabe to lack of orthogonality which 
results in the residuals not being additive. 
Differences and amount of change resulting from adjusting the 
means of the criterion are shown in Table 21. 
The next three hypotheses and their associated tables of un­
adjusted and adjusted means examine the significance of high school 
size in relation to the other criterion measure of scholastic achieve­
ment, namely, industrial education grade point average (lEdGPA). 
Null hypothesis number 4: There were no significant differences 
in scholastic achievement, as indicated by lEdGPA, among all graduates 
who graduated from variously sized high schools, when initial differences 
in high school ranks were controlled. 
The analysis of covariance (Table 22) revealed an F-value of 0.824 
which was nonsignificant and was insufficient size to reject the hypothe­
sis. Presented in Table 23 are the unadjusted and adjusted means 
associated with the test of hypothesis number 4. 
As was reported for the means associated with ISUGPA, the means 
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Table 21. Unadjusted and adjusted ISUGPA's earned by industry option 
graduates who graduated from high schools in various size 
categories, when high school rank was used as a covariate 
ISUGPA 
High School Size Unadjusted Adjusted 
A) Less than 50 2.37 2.38 
B) 50 to 99 2.30 2.30 
C) 100 to 199 2.27 2.27 
D) 200 to 399 2.42 2.43 
E) 400 and over 2.31 2.28 
Differences: 
(A-B) 0.07 0.08 
(A-C) 0.10 0.11 
(A-D) 0.05 0.05 
(A-E) 0.06 0.10 
(B-C) 0.03 0.03 
(B-D) 0.12 0.13 
(B-E) 0.01 0.02 
(C-D) 0.15 0.16 
(C-E) 0.04 0.01 
(D-E) 0.11 0.15 
Table 22. Analysis of covariance of differences in lEdGPA (earned by 
all graduates) between five categories 0 f high school 
size, when high school rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S M.S. F 
High School Size 4 0.467 0.117 0.824 
Error 311 44.069 0.142 
Total 315 44.479a 
^Discrepancy of 0.057 attributable to lack of orthogonality which 
results in the residuals not being additive. 
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Table 23. Unadjusted and adjusted lEdGPA's earned by all graduates 
who graduated from high schools in various size categories, 
when high school rank was used as a covariate 
lEdGPA 
High School Size Unadjusted Adjusted 
A) Less than 50 3.02 3.02 
B) 50 to 99 3.06 3.06 
C) 100 to 199 3.00 3.00 
D) 200 to 399 3.11 3.11 
E) 400 and over 3.01 3.00 
Differences: 
(A-B) 0.04 0.04 
(A-C) 0.02 0.02 
(A-D) 0.09 0.09 
(A-E) 0.01 0.02 
(B-C) 0.06 0.06 
(B-D) 0.05 0.05 
(B-E) 0.05 0.06 
(C-D) 0.11 0.11 
(C-E) 0.01 0.00 
(D-E) 0.10 0.11 
connected with lEdGFA showed little change as a result of the co­
variate. Changes that did occur affected the same category (E) and 
to the same extent (0.01). 
Null hypothesis number 5; There were no significant differences 
in scholastic achievement, as indicated by lEdGPA, among those teaching 
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option graduates who graduated from variously sized high schools, 
when initial differences in high school ranks were controlled. 
Table 24 reports the test of this hypothesis. A F- value of 
0.654 resulted which was an insufficient amount to reject the hypothesis. 
Table 24. Analysis of covariance of differences in lEdGPA (earned by 
teaching option graduates) between five categories of high 
school size, when high school rank was used as a covariate 
Source of ^ Residuals 
Variation d^ S^S M.S. ^ 
High School Size 4 0.330 0.082 . 0.654 
Error 146 18.415 0.126 
Total 150 18.666* 
^Discrepancy of 0.079 attributable to lack of orthogonality which 
results in the residuals not being additive. 
The unadjusted and adjusted means relating to hypotheses number 5 
are cited in Table 25. 
Although three of the five categories had changes due to the co­
variate, the greatest difference before adjustment (0.12 between size 
categories A and D) experienced only a change of 0.01. 
The last hypothesis to test the significance of high school size 
was number 6. 
Null hypothesis number 6: There were no significant differences 
in scholastic achievement, as indicated by lEdGPA, among those industry 
option graduates who graduated from variously sized high schools, when 
initial differences in high school ranks were controlled. 
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Table 25. Unadjusted and adjusted lEdGPA's earned by teaching option 
graduates who graduated from high schools in various size 
categories, when high school rank was used as a covariate 
lEdGPA 
High School Size Unadjusted Adjusted 
A) Less than 50 3.10 3.09 
B) 50 to 99 3.17 3.18 
C) 100 to 199 3.19 3.19 
D) 200 to 399 3.22 3.22 
E) 400 and over 3.16 3.18 
Differences; 
(A-B) 0.07 0.09 
(A-C) 0.09 0.10 
(A-D) 0.12 0.13 
(A-E) 0.06 0.09 
(B-C) 0.02 0.01 
(B-D) 0.05 0.04 
(B-E) 0.01 0.00 
(C-D) 0.03 0.03 
(C-E) 0.03 0.01 
(D-E) 0.06 0.04 
The test of this hypothesis, as reported in the analysis of co-
variance Table 26, resulted in a F-value of 2.273. This value was in­
sufficient to warrant rejection of the null hypothesis number 6. 
The criterion means associated with the test of hypothesis number 
6 are presented in Table 27. 
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Table 26. Analysis of covariance of differences in lEdGPA (earned by 
industry option graduates) between five categories of high 
school size, when high school rank was used as a covariate 
Source of 
Variation 
Residuals 
d.f. S.S. M.S. F 
High School Size 4 1.191 0.298 2.274 
Error 159 20.820 0.131 
Total 163 21.860a 
^Discrepancy of 0.151 attributable to lack of orthogonality which 
results in the residuals not being additive. 
Table 27. Unadjusted and adjusted lEdGPA's earned by industry option 
graduates who graduated from high schools of various size 
categories when high school rank was used as a covariate 
lEdGPA 
High School Size Unadjusted Adjusted 
A) Less than 50 2.94 2.95 
B) 50 to 99 2.96 2.95 
C) 100 to 199 2.81 2,81 
C) 200 to 399 3.06 3.07 
D) 400 and over 2.89 2.85 
Differences : 
(A-B) 
(A-C) 
(A-D) 
(A-E) 
(B-C) 
(B-D) 
(B-E) 
(C-D) 
(C-E) 
(D-E) 
0.02 
0.13 
0 .12  
0.05 
0.15 
0 .10  
0.07 
0.25 
0.07 
0.17 
0.00 
0.14 
0.12 
0.10 
0.14 
0.12 
0.10 
0.26 
0.04 
0.22 
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While sizeable differences existed (C-D) before adjusting the 
criterion means for the covariate, adjustment resulted only in a 
change of 0.01 to that difference. 
High school size analysis summary 
No significant differences were obtained from any of the tests 
of hypotheses that examined five high school size categories in re­
lation to the criterion measures of ISUGPA and lEdGPA. This was 
evident for the total sample of industrial education college graduates 
and for both curricular options as well. 
Inasmuch that these hypotheses were tested for their tenability 
at the 0.05 level of significance, the lack of any rejections indicates 
that 95 times out of 100 no differences could be expected. If dif­
ferences did exist they could be attributed to a chance occurrence. 
Although no significant differences did occur regarding high school 
size, certain sizes, as reported in the tables accompanying each hypothe­
sis test, were positively or negatively favored. The data in Table 28 
provide a summary of the sizes of school associated with the highest 
and lowest criterion means earned by the graduates. 
As shown by the data in Table 28, graduates from the next-to-
largest sized school were favored highest in four out of six instances 
and graduates from the smallest school twice; the schools associated with 
the lowest means were widely represented, with only the next-to-smallest 
and next-to-largest not represented. 
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Table 28. A summary of high school sizes associated with the highest 
and lowest adjusted criterion means earned by industrial 
education college graduates 
High 
Criterion/Group Mean Program 
Low 
Mean Program 
ISUGPA/All 2.53 
ISUGPA/Teaching 2.67 
ISUGPA/Industry 2.43 
lEdGPA/All 3.11 
Less than 50 
Less than 50 
100 - 199 
200 - 399 
200 - 399 
lEdGPA/Teaching 3.22 200 - 399 
lEdGPA/Industry 3.07 200 - 399 
2.43 400 and over 
2.60 400 and over 
2.27 100 - 199 
3.00 100 - 199 
400 and over 
3.09 Less than 50 
2.81 100 - 199 
High School Course Program 
The next series of hypotheses testing involved an examination of 
the type of high school course program undertaken by the industrial 
education college graduates. 
For the purposes of this investigation four types of high school 
programs were identified. They were: a) industrial; b) math-science; 
c) general; and d) other. The first three hypotheses dealing with high 
school program used ISUGPA as the criterion measure. 
Null hypothesis number 7: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA among all graduates 
who undertook varying high school course programs, when initial dif­
ferences in high school ranks were controlled. 
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The analysis of covariance shown in Table 29 resulted in a non­
significant F-value of 2.634. This value was insufficient to reject 
null hypothesis number 7. 
Table 29. Analysis of covariance of differences in ISUGPA (earned by 
all graduates) between four types of high school programs, 
when high school rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S M.S. F 
High School Program 3 0.716 0.239 2.634 
Error 312 28.270 0.091 
Total 315 28.9173 
^Discrepancy of 0.069 attributable to lack of orthogonality which 
results in the residuals not being additive. 
Unadjusted and adjusted ISUGPA are reported in Table 30. Covarying 
on high school rank resulted in the greatest mean difference being raised 
from 0.11 to 0.12. 
Null hypothesis number 8: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among those teaching 
option graduates who undertook varying high school course programs, 
when initial differences in high school ranks were controlled. 
The analysis of covariance reported in Table 31 resulted in a 
F-value of 1.507 which was nonsignificant and insufficient to reject 
hypothesis number 8. The mean criterion differences relating to this 
test are reported in Table 32. Minor changes resulted from accounting 
for the covariate. 
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Table 30. Unadjusted and adjusted ISUGPAls earned by all graduates 
who undertook various high school course programs when 
high school rank was used as a covariate 
ISUGPA 
High School Program Unadjusted Adjusted 
A) Industrial 2.56 2.56 
B) Math-science 2.45 2.44 
C) General 2.48 2.48 
D) Other 2.45 2.46 
Differences : 
(A-B) 0.11 0.12 
(A-C) 0.08 0.08 
(A-D) 0.11 0.10 
(B-C) 0.03 0.04 
(B-D) 0.00 0.02 
(G-D) 0.03 0.02 
Table 31. Analysis of covariance of differences in ISUGPA (earned by 
teaching option graduates) between four types of high school 
programs, when high school rank was used as a covariate 
Source of 
Variation 
Res iduals 
d.f. S.S. M.S. F 
High School program 3 0. 318 0.106 1.507 
Error 147 10. 347 0.070 
Total 150 10. 6823 
^Discrepancy of 0.017 attributable to lack of orthogonality which 
results in the residuals not being additive. 
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Table 32. Unadjusted and adjusted ISUGPA's earned by teaching option 
graduates who undertook various high school course programs, 
when high school rank was used as a covariate 
ISUGPA 
High School Program Unadjusted Adjusted 
A) Industrial 2.72 2.72 
B) Math-science 2.64 2.63 
C) General 2.63 2.63 
D) Other 2.59 2.60 
Differences: 
(A-B) 0.08 0.09 
(A-C) 0.09 0.09 
(A-D) 0.13 0.12 
(B-C) 0.01 0.00 
(B-D) 0.05 0.03 
(C-D) 0.04 0.03 
Hypothesis number 9 was the last to examine high school programs 
with ISUGPA as the criterion. 
Null hypothesis number 9: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among those industry 
option graduates who undertook varying high school course programs, 
when initial differences in high school ranks were controlled. 
The F-value reported in Table 33 was not significant and was an 
insufficient amount to reject the hypothesis. 
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Table 33. Analysis of covariance of differences in ISUGPA (earned by 
industry option graduates) between four types of high school 
programs, when high school rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S M.S. F 
High School Program 3 0.162 0.054 0.820 
Error 160 10.546 0.066 
Total 163 10.724® 
^Discrepancy of 0.016 attributable to lack of orthogonality which 
results in the residuals not being additive. 
Table 34 contains the unadjusted and adjusted ISUGPA's related 
to hypothesis number 9. Differences between the program types that 
existed before the effect of the covariate was accounted for were 
lessened when the means were adjusted. 
The next three hypotheses examined the significance of high school 
program in relation to the second criterion measure, lEdGPA. 
Null hypothesis number 10: There were no significant differences 
in scholastic achievement, as indicated by lEdGPA, among all graduates 
who undertook varying high school course programs, when initial dif­
ferences in high school ranks were controlled. 
The analysis of covariance (Table 35) indicates that an F-value 
of 0.503 resulted from the test of this hypothesis. This value was 
of insufficient magnitude to warrant rejection of the hypothesis. 
The criterion mean differences, as presented in Table 36, were 
all somewhat changed due to the effect of the covariate. However, 
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Table 34. Unadjusted and adjusted ISUGPA's earned by industry option 
graduates who undertook various high school course programs, 
when high school rank was used as a covariate 
ISUGPA 
High School Program Unadjusted Adjusted 
A) Industrial 2.35 2.36 
B) Math-science 2.33 2.32 
C) General 2.38 2.38 
D) Other 2.27 2.29 
Differences; 
(A-B) 0.02 0.04 
(A-C) 0.03 0.02 
(A-D) 0.08 0.07 
(B-C) 0.05 0.06 
(B-D) 0.06 0.03 
(C-D) 0.11 0.09 
Table 35. Analysis of covariance of differences in lEdGPA (earned 
by all graduates) between four types of high school 
programs, when high school rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S. M.S. F 
High School Program 3 0.215 0.072 0.505 
Error 312 44.320 0.142 
Total 315 44.4793 
^Discrepancy of 0.056 attributable to lack of orthogonality which 
results in the residuals not being additive. 
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after adjustment, the differences all remained relatively small. 
Table 36. Unadjusted and adjusted lEdGPA's earned by all graduates 
who undertook various high school course programs when 
high school rank was used as a covariate 
lEdGPA 
High School Program Unadjusted Adjusted 
A) Industrial 3.06 3.07 
B) Math-science 3.01 3.00 
C) General 3.06 3.06 
D) Other 3.01 3.03 
Differences: 
(A-B) 0.05 0.07 
(A-C) 0.00 0.01 
(A-D) 0.05 0.04 
(B-C) 0.05 0.06 
(B-D) 0.00 0.03 
(C-D) 0.05 0.03 
Hypothesis number 11 was drafted to look at high school program 
with the teaching option only but with the same criterion. 
Null hypothesis number 11: There were no significant differences 
in scholastic achievement, as indicated by lEdGPA, among those teaching 
option graduates who undertook varying high school course programs, when 
initial differences in high school ranks were controlled. 
A F-value equal to 0.576 was obtained from the covariance analysis 
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reported in Table 37. The F-value was not significant and was not 
sufficient to permit rejection of hypothesis number 11. 
Table 37. Analysis of covariance of differences in lEdGPA (earned by 
teaching option graduates) between four types of high school 
programs, when high school rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S. M.S. F 
High School Program 3 0.218 0.073 0.576 
Error 147 18.527 0.126 
Total 150 18.822* 
^Discrepancy of 0.077 attributable to lack of orthogonality which 
results in the residuals not being additive. 
While moderate differences occurred between criterion means as­
sociated with certain high school course programs before adjustment, 
removing the effect due to high school rank diminished the extreme dif­
ference by 0.03. The means in Table 38 report this information. 
Hypothesis number 12 was the last to test if significant dif­
ferences in lEdGPA existed among graduates who took different high 
school course programs. 
Null hypothesis number 12: There were no significant differences 
in scholastic achievement, as indicated by lEdGPA, among those industry 
option graduates who undertook varying high school course programs, when 
initial differences in high school ranks were controlled. 
The analysis of covariance for hypothesis number 12 revealed, as 
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TabJc 38. Unadjusted and adjusted lEdGPA's earned by teaching option 
graduates who undertook various high school course programs, 
when high school rank was used as a covariate 
lEdGPA 
High School Program Unadjusted Adjusted 
A) Industrial 3.17 3.17 
B) Math-science 3.22 3.21 
C) General 3.13 3.12 
D) Other 3.09 3.11 
Differences : 
(A-B) 0.05 0.04 
(A-C) 0.04 0.05 
(A-D) 0.08 0.06 
(B-C) 0.09 0.09 
(B-D) 0.13 0.10 
(C-D) 0.04 0.01 
shown in Table 39, a nonsignificant F-value of 1.201. The F-value 
was also insufficient to warrant rejection of the hypothesis. The 
unadjusted and adjusted means associated with hypothesis number 12 
were calculated and shown in Table 40. 
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Table 39. Analysis of covariance of differences in lEdGPA (earned by 
industry option graduates) between four types of high school 
programs, when high school rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S M.S. F 
High School Program 3 0.485 0.162 1.201 
Error 160 21.527 0.135 
Total 163 21.952® 
^Discrepancy of 0.060 attributable to lack of orthogonality which 
results in the residuals not being additive. 
Table 40. Unadjusted and adjusted lEdGPA's earned by industry option 
graduates who undertook various high school course programs, 
when high school rank was used as a covariate 
lEdGPA 
High School Program Unadjusted Adjusted 
A) Industrial - 2.91 2.92 
B) Math-science 2.88 2.86 
C) General 3.00 3.00 
C) Other 2.92 2.94 
Differences; 
(A-B) 0.03 0.06 
(A-C) 0.09 0.08 
(A-D) 0.01 0.02 
(B-C) 0.12 0.14 
(B-D) 0.04 0.08 
(C-D) 0.08 0.06 
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Summary of high school program analysis 
For the six tests of hypotheses that examined the significance 
of four types of high school course programs and resultant scholastic 
achievement at the college level, no significant differences were 
found among the graduates taking the various programs. This was true 
for criterion measures of both ISUGPA and lEdGPA and for the total 
industrial education college graduate group and its two options, 
teaching and industry. 
An examination of the criterion means associated with the types 
of high school course programs resulted in no universal pattern favoring 
or disfavoring any one particular program. However, as shown in Table 
41, of the six situations involving hypotheses related to high school 
Table 41. A summary of high school course programs associated with the 
highest and lowest adjusted criterion means earned by in­
dustrial education college graduates 
Criterion/ High Low 
Graduates Mean Program Mean Program 
ISUGPA/All 2,56 Industrial 2,44 Math-science 
ISUGPA/Teaching 2,72 Industrial 2.60 Other 
ISUGPA/Industry 2.38 General 2.29 Other 
lEdGPA/All 3.07 Industrial 3.00 Math-science 
lEdGPA/Teaching 3.21 Math-science 3.11 Other 
lEdGPA/Industry 3,00 General 2,86 Math-science 
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program types, three of the situations resulted in the graduates from 
the industrial program earning the highest adjusted means. Graduates 
from that program earned the best criterion measure in regard to both 
ISUGPA and lEdGPA when all graduates were tested. The math-science 
program's graduates earned the lowest means in both of these criterion 
measure instances. 
High School Industrial Education 
To investigate the possible contribution of experiences in 
industrial education at the high school level to subsequent college 
success in industrial education, the numbers of semesters of high school 
industrial education (HSIEd) taken by each graduate in this study were 
recorded. 
The numbers of semesters were categorized into four groups: 
a) zero; b) one to two; c) three to four; and d) five or more. 
The following six hypotheses test the relationship of high school 
industrial education experience and college success represented by the 
two criterion measures.of ISUGPA and lEdGPA. 
Null hypothsis number 13: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among all graduates 
who had differing amounts of high school industrial education experience, 
when initial differences in high school ranks were controlled. 
The analysis of covariance, as presented in Table 42, revealed a 
highly significant F-value of 3.852. This was sufficient evidence to 
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Table 42. Analysis of covariance of differences in ISUGPA (earned by 
all graduates) between four categories of high school in­
dustrial education experience, when high school rank was 
used as a covariate 
Source of Residuals 
Variation d.f. S.S, M.S. F 
HSIEd Experience 3 1.035 0.345 3.852** 
Error 312 27.951 0.090 
Total 315 28.741* 
^Discrepancy of 0.245 attributable to lack of orthogonality which 
results in the residuals not being additive. 
**Significant beyond the one percent level. 
warrant rejection of the null hypotheses. Therefore, the probability 
of differences in ISUGPA among graduates with differing amounts of high 
school industrial education experience being explained by chance was 
less than one time out of 100. 
The unadjusted and adjusted criterion means associated with the 
test of hypothesis number 13 are cited in Table 43. 
As the data in the table indicate, the greatest categorical dif­
ference before and after adjustment occurred between the least amount 
of cxperionce (lowest mean) and the most experience (highest mean). 
Based on greatest mean differences the F-value resulting from the 
analysis of covariance was a test of A versus D. (Zero semesters versus 
five or more semesters.) This highly significant difference necessitated 
the examination of all other combinations of criterion means to ascer­
tain if additional significant differences might exist. 
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Table 43. Unadjusted and adjusted ISUGPA's earned by all graduates 
who had different categorical amounts of high school 
industrial education experience, when high school rank 
was used as a covariate 
ISUGPA 
Semesters of HSIEd Unadjusted Adjusted 
A) 0 2.44 2.42 
B) 1 - 2 • 2.45 2.45 
C) 3 - 4 2.51 2.52 
D) 5 or more 
Differences : 
2.56 2.56 
(A-B) 0.01 0.03 
(A-C) 0.07 0.10 
(A-D) 0.12 0.14 
(B-C) 0.06 0.07 
(B-D) 0.11 0.11 
(C-D) 0.05 0.04 
To examine the hypotheses which compared the pairs of means for sig­
nificance was a t-test from Snedecor and Cochran (39, p. 491), where; 
Bx " By 
' "V (iv.i) 
A t-value of + 1.96 was considered sufficient to warrant rejection of 
the hypotheses at the five percent level. 
Null hypothesis number 13.1: There was no significant difference 
in scholastic achievement, as indicated by ISUGPA, between category 
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A (zero semesters HSIEd) and category B (1-2 semesters HSIEd). 
The calculated t-value using Formula IV. 1 resulted in a value of 
-0.5848 which was insufficient to reject the hypothesis. 
Null hypotheses number 13.2; There was no significant difference 
in scholastic achievement, as indicated by ISUGPA, between category 
A (zero semesters HSIEd) and category C (3-4 semesters HSIEd). 
The calculated t-value to test hypothesis number 13.2 was -2.0119 
which was of sufficient magnitude to reject the hypothesis beyond the 
five percent level. The t-value was not sufficient however to establish 
the level of significance at or beyond the one percent level. 
Therefore, the criterion difference between no HSIEd experience and 
three or four semesters of such experience could be explained by chance 
less than five times out of 100. 
Null hypothesis number 13.3: There was no significant difference 
in scholastic achievement, as indicated by ISUGPA, between category 
B (1-2 semesters of HSIEd) and category C (3-4 semesters of HSIEd). 
The calculated t-value to test this hypothesis was a nonsignificant 
-1.5858 resulting in insufficient evidence to reject the hypothesis. 
Null hypothesis number 13.4: There was no significant difference in 
scholastic achievement as indicated by ISUGPA, between category B (1-2 
semesters of HSIEd) and category D (5 or more semesters of HSIEd). 
A calculated t-value of 1.1061 resulted which was not of sufficient 
magnitude to permit rejection of the hypothesis. 
In summary, the examination of all categorical combinations tested 
under hypothesis number 13 revealed significant differences existed 
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between the ISUGPA's earned by those graduates having three or four, 
or five or more semesters of high school industrial education and those 
having no such experience. The remaining four combinations revealed no 
significant differences. 
To continue with overall hypotheses testing, the next hypothesis 
examined the effect of high school experience to the teaching option 
graduates in regard to ISUGPA. 
Null hypothesis number 14: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among those teaching 
option graduates who had differing amounts of high school industrial 
education experience, when initial differences in high school ranks 
were controlled. 
The analysis of covariance reported in Table 44 showed a non­
significant F-value of 2.154. This value provided insufficient evidence 
to reject null hypothesis number 14. 
Table 44. Analysis of covariance of differences in ISUGPA (earned by 
teaching option graduates) between four categories of high 
school industrial education experience, when high school 
rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S. M.S. F 
HSIEd Experience 3 0.449 0.150 2.154 
Error 147 10.216 0.070 
Total 150 10.583^ 
^Discrepancy of 0.082 attributable to lack of orthogonality which 
results in the residuals not being additive. 
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Prepared in order to show the criterion means associated with the 
hypothesis number 14 were the data in Table 45. 
Table 45. Unadjusted and adjusted ISUGPA's earned by teaching option 
graduates who had different categorical amounts of high 
school industrial education experience, when high school 
rank was used as a covariate 
Semesters of ISUGPA 
HSIEd Unadjusted Adjusted 
A) 0 2.57 2.56 
B) 1 - 2 2.63 2.62 
C) 3 - 4 2.65 2.67 
D) 5 or more 2.71 2.71 
Differences: 
(A-B) 0.06 0.06 
(A-C) 0.08 0.11 
(A-D) 0.14 0.15 
(B-C) 0.02 0.05 
(B-D) 0.08 0.09 
(C-D) 0.06 0.04 
As was evident for the total sample, the greatest categorical 
difference in the criterion measure for the teaching option graduates 
existed between the categories of the least ana the most industrial 
education experience. In this situation, however, the difference was 
not significant. 
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Hypothesis number 15 was the last in this series to test on the 
criterion measure of ISUGPA. It was performed with the industry option 
graduates. 
Null hypothesis number 15: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among those industry 
option graduates who had differing amounts of high school industrial 
education experience, when initial differences in high school ranks 
were controlled. 
A F-value equal to 0.160 was obtained as a result of the covariance 
analysis shown in Table 46. The F-value was not of sufficient amount 
to reject hypothesis number 15. 
Table 46. Analysis of covariance of differences in ISUGPA (earned by 
industry option graduates) between four categories of high 
school industrial education experience, when high school 
rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S. M.S. F 
HSIEd Experience 3 0.032 0.011 0.160 
Error 160 10.677 0.067 
Total 163 10.727® 
^Discrepancy of 0.018 attributable to lack of orthogonality which 
results in the residuals not being additive. 
Indicated in Table 47 are the criterion means earned by each 
categorical group. 
The criterion measure of lEdGPA was used to test the tenability 
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Table 47. Unadjusted and adjusted ISUGPA's earned by industry 
option graduates who had different categorical amounts of 
high school industrial education experience, when high 
school rank was used as a covariate 
Semesters of ISUGPA 
HSIEd Unadjusted Adjusted 
A) 0 2.36 2.34 
B) 1 - 2 2.32 2.33 
C) 3 - 4 2.34 2.34 
D) 5 or more 
Differences: 
2.35 2.36 
(A-B) 0.04 0.01 
(A-C) 0.02 0.00 
(A-D) 0.01 0.02 
(B-C) 0.02 0.01 
(B-D) 0.03 0.03 
(C-D) 0.01 0.02 
of the next three hypotheses that examined the effects of high school 
industrial education experience. 
Null hypothesis number 16: There were no significant differences 
in scholastic achievement, as indicated by lEdGPA among all graduates 
who had differing amounts of high school industrial education experience, 
when initial differences in high school ranks were controlled. 
The analysis of covariance reported in Table 48 revealed a F-value 
of 2.223. The value was of insufficient evidence to warrant rejection 
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of the null hypothesis. 
Table 48. Analysis of covariance of differences in lEdGFA (earned by 
all graduates) between four categories of high school 
industrial education experience, when high school rank 
was used as a covariate 
Residuals 
Variation d.f. S.S M.S. F 
HSIEd Experience 3 0, .932 0.311 2.223 
Error 312 43. 604 0.140 
Total 315 44. ,137a 
Discrepancy of 0.399 attributable to lack of orthogonality which 
results in the residuals not be additive. 
The criterion means associated with hypothesis number 16 are 
indicated in Table 49. 
Table 49. Unadjusted and adjusted lEdGPA's earned by all graduates 
who had different categorical amounts of high school 
industrial education, when high school rank was used as 
a covariate 
Semesters of 
HSIEd Unadjusted 
lEdGPA 
Adjusted 
A) 
B) 
C) 
D) 
- 2 
- 4 
or more 
Differences: 
3.01 
2.99 
3.10 
3.06 
2.99 
2.98 
3.12 
3.07 
(A-B) 
(A-C) 
(A-D) 
(B-C) 
(B-D) 
(C-D) 
0.02 
0.09 
0.05 
0 .11  
0.07 
0.04 
0.01 
0.13 
0.08 
0.14 
0.09 
0.05 
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Adjusting for the covariate changed each criterion mean associated 
with the categories of HSIEd. The greatest mean differance before 
adjustment was increased 0.03. 
To examine the teaching option graduates alone, hypothesis number 
17 was prepared. 
Null hypothesis number 17: There were no significant differences 
in scholastic achievement, as indicated by lEdGPA, among those teaching 
option industrial education college graduates who had differing amounts 
of high school industrial education experience, when initial differences 
in high school ranks were controlled. 
The analysis of covariance resulted in a nonsignificant F-value 
of 1.833 as indicated in Table 50. This value was insufficient to 
warrant rejection of the null hypothesis. 
Table 50. Analysis of covariance of differences in lEdGPA (earned by 
teaching option graduates) between four categories of high 
school industrial education experience, when high school 
rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S. M.S. F 
HSIEd Experience 3 0.676 0.225 1.833 
Error 147 18.069 0.123 
Total 150 18.462* 
^Discrepancy of 0.283 attributable to lack of orthogonality which 
results in the residuals not being additive. 
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Unadjusted and adjusted criterion means are reported in Table 51. 
Table 51. Unadjusted and adjusted lEdGPA's earned by teaching option 
graduates who had different categorical amounts of high 
school industrial education, when high school rank was 
used as a covariate 
Semesters of lEdGPA 
HSIEd Unadjusted Adjusted 
A) 0 3.04 3.02 
B) 1 - 2 3.15 3.13 
C) 3 - 4 3.20 2.23 
D) 5 or more 
Differences: 
3.17 3.17 
(A-B) 0.11 0.11 
(A-C) 0.16 0.21 
(A-D) 0.13 0.15 
(B-C) 0.05 0.10 
(B-D) 0.02 0.04 
(C-D) 0.03 0.06 
Covarying on high school rank resulted in the extreme mean difference 
being raised from 0.16 to 0,21. 
The last hypothesis to test the significance of high school in­
dustrial education was done in regard to the industry option group. 
Null hypothesis number 18: There were no significant differences 
in scholastic achievement, as indicated by lEdGPA, among those industry 
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option graduates who had differing amounts of high school industrial 
education experience, when initial differences in high school ranks 
were controlled. 
The data in Table 52 report a F-value of 0.737 was obtained in 
the analysis of covariance. This value was insufficient to reject 
the null hypothesis. The criterion means associated with hypothesis 
number 18 are presented in Table 53. 
Table 52. Analysis of covariance of differences in lEdGPA (earned by 
industry option graduates) between four categories of high 
school industrial education experience, when high school 
rank was used as a covariate 
Source of Residuals 
Variation d.f. S.S. M.S. F 
HSIEd Experience 3 0.300 0.100 0.737 
Error 160 21.712 0.136 
Total 163 22.154® 
^Discrepancy of 0.142 attributable to lack of orthogonality which 
results in the residuals not being additive. 
Criterion means were adjusted to a higher value in all instances 
except the zero or no experience category which decreased. This 
resulted in the greatest mean difference being shifted from the A to 
B combination to the B to C pair of categories. 
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Table 53. Unadjusted and adjusted lEdGPA earned by industry option 
graduates who had different categorical amounts of high 
school industrial education, when high school rank was 
used as a covariate 
Semesters of lEdGPA 
HSIEd Unadjusted Adjusted 
A) 0 2.99 2.97 
B) 1 - 2 2.87 2.88 
C) 3 - 4 2.98 2.99 
D) 5 or more 
Differences : 
2.91 2.92 
(A-B) 0.12 0.09 
(A-C) 0.01 0.02 
(A-D) 0.08 0.05 
(B-C) 0.11 0.11 
(B-D) 0.04 0.04 
(C-D) 0.07 0.07 
High school industrial education analysis suntnary 
The first hypothesis tested in this section, i.e., HSIEd as related 
to ISUGPA for all graduates, resulted in a highly significant F-value 
from the analysis of covariance which was sufficient to reject the hy­
pothesis and establish the level of significance beyond the one percent 
level. There was insufficient evidence to reject the remaining five 
hypotheses. 
A summary of the adjusted high and low criterion means associated 
with high school industrial education for each hypothesis tested are 
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reported in Table 54. 
Table 54. A summary of high school industrial education experience 
associated with the highest and lowest adjusted criterion 
means earned by industrial education college graduates 
Criterion/ High Low 
Group Mean HSIEd Mean HSIEd 
ISUGPA/All 2.56 5 or more 2.42 Zero 
ISUGPA/Teaching 2.71 5 or more 2.56 Zero 
ISUGPA/Industry 2.36 5 or more 2.33 1 to 2 
lEdGPA/All 3.12 3 to 4 2.98 1 to 2 
lEdGPA/Teach ing 3.23 3 to 4 3.02 Zero 
lEdGPA/Industry 2.99 3 to 4 2.88 1 to 2 
If the amounts of high school industrial education experience were 
simply dichotomized into categories of a) two semesters or less and 
b) three semesters or more, the former group in each of the six 
instances earned the lower mean and the latter group in every instance 
earned the higher mean. 
Further Variable Testing 
As additional tests of the significance of the independent variables, 
those which had been examined in categorical form were tested, along with 
others not previously examined, in their continuous form. The variables 
viewed as being of a continuous nature and their means and standard devia­
tions are reported in Table 55. 
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Table 55. Means and standard deviations of continuous variables 
Variable Mean S.D. 
High School Percentile Rank 64.8 19.7 
High School Size 165.5 180.5 
High School Industrial Education (semesters) 3.3 2.7 
Previous College Experience (credits) 72.6 39.4 
Changes of Major (number) 1.1 0.7 
Continuous variables 
An analysis of regression was used to test the tenability of 
hypotheses examining the continuous variables and their relationship to 
the criterion measures. All tests were based on HQ:3]^=0, or in words, 
no relationship existed between the independent and dependent variables 
being examined. 
Null hypothesis 19: There were no significant differences in 
scholastic achievement, as measured by ISUGPA, among industrial education 
college graduates who graduated from high schools of differing size. 
The F-value shown in Table 56 was insufficient to warrant rejection 
of the hypothesis, indicating that the slope of the regression line was 
not significantly different from zero and that high school size did not 
significantly influence ISUGPA. 
Null hypothesis number 20: There were no significant differences 
in scholastic achievement, as indicated by IfidGPA, among industrial 
education college graduates who graduated from high schools of differing 
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Table 56. Analysis of regression, regressing ISUGPA on size of high 
school graduated from by industrial education college 
graduates 
Source of Sum of Mean 
Variation d.f. Squares Square F 
Regression 1 0.212 0.212 2.260 
Residual, 315 29.551 0.094 
Total 316 29.763 
size. 
The regression analysis associated with hypothesis number 20 resulted 
in a nonsignificant F-value of 0.005. This value, as reported in Table 
57, was insufficient to reject the null hypothesis. 
Table 57. Analysis of regression, regressing lEdGPA on size of high 
school graduated from by industrial education college 
graduates 
Source of Sum of Mean 
Variation d.f. Squares Square F 
Regression 1 0.001 0.001 0.005 
Residual 315 46.498 0.148 
Total 316 46.499 
The results of the two above regression analyses tend to support 
the results of the six previous tests of hypotheses that examined the 
relationship of high school size to scholastic achievement when size 
was treated as a classified variable. 
99 
The semesters of high school industrial education was also tested 
as a continuous variable, particularly to determine if the significance 
associated with hypothesis number 13 could be substantiated. Analysis 
of regression was used to test the relationship of high school industrial 
education experience to the criterion measures. 
Null hypothesis number 21: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among industrial educa­
tion college graduates who had differing amounts of high school in­
dustrial education experience. 
Regressing ISUGPA on experience resulted in a highly significant 
F-value of 6.933 as reported in Table 58. The F-value provided sufficient 
Table 58. Analysis of regression, regressing ISUGPA on amount of high 
school industrial education experienced by industrial educa­
tion college graduates 
Source of Sum of Mean 
Variation d.f. Squares Square F 
Regression 1 0.641 0.641 6.933** 
Residual 315 29.122 0.092 
Total 316 29.763 
**Significant beyond the one percent level. 
evidence to reject the hypothesis and was highly significant beyond the 
one percent level. This indicated the regression line slope was dif­
ferent from zero. The analysis did tend to support that industrial educa­
tion graduates with greater high school experiences in industrial educa­
tion are more likely to attain higher ISU grade point averages than 
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graduates with lesser experience. 
Null hypothesis number 22: There were no significant differences 
in; scholastic achievement, as indicated by lEdGPA, among industrial 
education college graduates who had differing amounts of high school 
industrial education experience. 
As shown in Table 59, a F-value of 1.377 for the analysis of re­
gression associated with hypothesis number 22 was obtained. The F-value 
Table 59- Analysis of regression, regressing lEdGPA on the amount of 
high school industrial education experienced by industrial 
education college graduates 
Source of Sum of Mean 
Variation d.f. Squares Square F 
Regression 1 0.202 0.202 1.377 
Residual 315 46.296 0.147 
Total 316 46.498 
was not of a sufficient magnitude to warrant rejection of the hypothesis. 
Both regression analyses of HSIEd tended to substantiate the re­
sults obtained when HSIEd was examined by analysis of covariance. 
Tests of regression analysis were also performed on two additional 
independent variables: namely, previous college experience and changes 
of major. 
Previous college experience was represented as the total number of 
credits earned before enrolling in the industrial education curriculum. 
The credits could have been earned at Iowa State University and/or at 
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other institutions. Hypotheses numbers 23 and 24 examine this variable. 
Null hypothesis number 23: There were no significant differences 
in scholastic achievement, as indicated by ISUGPA, among industrial 
education college graduates who had differing amounts of previous college 
experience. 
The analysis revealed a nonsignificant F-value which resulted in 
insufficient evidence to reject the hypothesis (see Table 60). 
Table 60. Analysis of regression, regressing ISUGPA on amount of 
previous college education experienced by industrial 
education college graduates 
Source of Sum of Mean 
Variation d.f. Squares Square F 
Regression 1 0.038 0.038 0.406 
Residual 315 29.725 0.094 
Total 316 29.763 
Null hypothesis number 24; There were no significant differences in 
scholastic achievement, as indicated by lEdGPA, among industrial education 
college graduates who had differing amounts of previous college experience. 
The data in Table 61 revealed a F-value which was of sufficient 
magnitude to reject the null hypothesis and establish significance beyond 
the one percent level. The results indicated that, as the amounts of 
previous college experience increased, industrial education grade point 
averages were apt to increase. 
The following two hypotheses test changes of major. Only those 
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Table 61. Analysis of regression, regressing lEdGPA on amount of 
previous college education experienced by industrial 
education college graduates 
Source of Sum of Mean 
Variation d.f. Squares Square F 
Regression 1 1.733 1.733 12.198** 
Residual 315 44.765 0.142 
Total 316 46.498 
**Significant beyond the one percent level. 
changes which occurred at Iowa State University prior to the enrollment 
in the industrial education curriculum were tabulated. 
Null hypothesis number 25: There were no significant differences 
in scholastic achievement, as measured by ISUGPA, among industrial 
education college graduates who had differing numbers of changes of 
major. 
The highly significant F-value resulting from the analysis of re­
gression was of sufficient magnitude to reject the null hypothesis with 
significance beyond the one percent level. In this instance as the 
number of changes of major increased, the ISUGPA tended to decrease. 
Null hypothesis number 26: There were no significant differences 
in scholastic achievement, as measured by lEdGPA, among industrial 
education college graduates who had differing numbers of changes of 
major. 
As shown in Table 63, a nonsignificant F-value of 0.171 was obtained 
from the regression analysis. This value did not provide sufficient 
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Table 62. Analysis of regression, regressing ISUGPA on number of 
changes of major experienced by industrial education 
college graduates 
Source of Sum of Mean 
Variation d.f. Squares Square F 
Regression 1 0.899 0.899 9.806** 
Residual 315 28.864 0.092 
Total 316 29.763 
**Significant beyond the one percent level. 
Table 63. Analysis of regression, regressing lEdGPA on number of 
changes of major experienced by industrial education 
college graduates • 
Source of Sum of Mean 
Variation d.f. Squares Square F 
Regression 1 0.025 0.025 0.171 
Residual 315 46.473 0.148 
Total 316 46.498 
evidence to reject null hypothesis number 26. 
Prediction equations 
As a hopeful assist to the industrial educators and counselors 
responsible for offering guidance to prospective industrial education 
students, independent variables of ^  priori nature were selected for 
entry into predictive equations. Two equations were analyzed, one for 
each of the two criterion measures indicative of scholastic success in 
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Industrial education at the college level. 
The full model equations in each instance consisted of five variables, 
namely: high school percentile rank, high school size, high school 
industrial education experience, previous college experience, and changes 
of major. The equations were analyzed according to the procedure of 
backward elimination model-building presented in Draper and Smith (12, 
p. 167). 
The basis for elimination of variables was a test of the hypothesis 
that the computed variable coefficient was equal to zero, that is, 
HgiPi =0. A corresponding t-value of equal or greater than 1.96 was 
considered sufficient to warrant rejection of the hypothesis. 
Fitting the full model to the criterion measure of ISUGPA re­
sulted in the product-moment correlation coefficients shown in Table 64 
and the model-building summary is reported in Table 65. 
Table 64. Product-moment correlation matrix of selected independent 
variables and the criterion variables of ISUGPA 
Variable Y Xl X2 X3 X4 X5 
Y ISUGPA (Criterion) 1.000 
High School % Rank 0.161 1 .000 
X2 High School Size -0.084 0 .011 1. 000 
X3 High School lEd Exp. 0.147 -0 .103 0. 268 1. 000 
X4 Previous College Exp. -0.037 0 .029 -0. 065 -0. 113 1.000 
XgChanges of Major -0.182 0 .227 -0. 059 -0. 248 0.232 1.000 
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As revealed by the data in Table 64, two independent variables re­
lated positively with the criterion and three related negatively. High 
school percentile rank and high school industrial education experience 
each correlated positively indicating that as they increased the criterion 
measure of ISUGPA tended to do likewise. Conversely, as high school 
size, previous college experience, and changes of major increased, the 
criterion measure was apt to decrease. 
The initial regression analysis of the full model included all five 
variables and resulted in one coefficient to have a nonsignificant beta-
weight (Variable - previous college experience). A value of 
0.10846 was obtained from the full model analysis. For the next run of 
the model, variable X4 was eliminated resulting in a reduced model of 
X2, X^, and X^. As reported in Table 65 all of the beta-weights in 
the reduced model proved to be significant. The final equation for 
predictive purposes took the form: 
Y = bo Xo + bj^Xj + b2X2 + b^Xg + b^Xg (IV. 2) 
where : 
A 
Y = predicted criterion measure of ISUGPA; 
bo = 2.34 Xg = 1; 
b^ = 0.0035 Xj^ = high school percentile rank; 
b2 = -0.0002 X2 = high school size; 
bg = 0.0179 X3 = high school industrial education experience; 
and 
bg = -0.0815 X5 = changes of major. 
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2 The final R value was 0.10831 representing a reduction of 0.00015 
from the full model value. 
Table 65. Summary of model-building of prediction equation for 
criterion measure of ISUGPA 
t - Values 
Var Lahles Full Model Reduced Model 
High School % Rank 
X2 High School Size 
Xg High School lEd Exp. 
X^ Previous College Exp. 
X^ Changes of Major 
4.095** 
-2.527** 
2.756** 
0.230 
-3.549** 
4.097** 
-2.541* 
2.752** 
eliminated 
-3.588** 
*r, . Significant beyond the five percent level. 
Significant beyond the one percent level. 
In regard to correlations and model-building for the criterion 
measure of industrial education grade point average, the correlation 
matrix is presented in Table 66 and the model-building sunmary is re­
ported in Table 67. 
All of the independent variables, i.e., Xj^, Xg, X^, X^, and X^, 
correlated positively with the criterion variable. Consequently, as 
each of the X variables increased (or decreased) the dependent variable 
of lEdGPA tended to increase (or decrease) accordingly. 
Although not reported in Table 64 (correlation matrix for ISUGPA) 
and Table 66 (the correlation matrix for lEdGPA) the product-moment 
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Table 66. Product-moment correlation matrix of selected independent 
variables and the criterion measure of lEdGPA 
Variable Y Xl X2 X3 %5 
Y lEdGPA (Criterion) 1. 000 
High School % Rank 0. 204 1. 000 
X2 High School Size 0. 005 0 .011 1. ,000 
X3 High School lEd Exp. 0. 066 -0, .103 0. 268 1. 000 
X4 Previous College Exp. 0. 197 0. 029 -0. 065 -0. 113 1.000 
X5 Changes of Major 0. 034 0. ,227 -0. 059 -0. 248 0.232 1.000 
Table 67. Summary of model-building of prediction equation for 
criterion measure of lEdGPA 
t - Values 
Variables Full Model Reduced Model I Reduced Model II 
Xl High School % Rank 3. 918** 3.917** 3.867** 
X2 High School Size -0. 258 Eliminated Eliminated 
X3 High School lEd Exp. 1. 831 1.830 2.020* 
X4 Previous College Exp. 3. 776** 3.794** 3.741** 
X5 Changes of Major -0. 663 -0.666 Eliminated 
^Significant beyond the five percent level. 
Significant beyond the one percent level. 
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correlation coefficient for the two criterion measures of ISUGPA and 
lEdGPA was a positive 0.646. 
Three runs were necessary to result in the final prediction equa­
tion for lEdGPA. The initial regression analysis of the full model of 
five variables resulted in two variables being significant and three, 
high school size, high school lEd experience, and changes of major, 
being nonsignificant. The value for the full model was 0.09145. 
For the second regression analysis variable X2 (high school size) 
was eliminated since it had the lowest t-value. Thus, the first reduced 
model contained the variables of X^, Xg, X^, and X^. Analysis of this 
reduced model showed two variables to be nonsignificant, the lowest 
valued one being changes of major. 
For the third regression run, variable X5 (changes of major) was 
eliminated, resulting in the second reduced model of variables X^, X3, 
and X^. All variables in this regression analysis proved to be sig­
nificant, permitting the final equation to take the form: 
Y = bgXg + b^Xi + bgX] + b4X4 (IV.3) 
where: 
Y = predicted criterion measure of lEdGPA; 
bo = 2.58 Xq = 1; 
b^ = 0.0041 X^ = high school percentile rank; 
bg = 0.0156 X^ = high school industrial education 
experience; and 
b4 = 0.0020 X4 = previous college experience. 
The reduced and final model r2 value was 0.08996, representing a 
reduction of 0.00149 from the full model value. 
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CHAPTER V. DISCUSSION 
Based on the data gathered and its assumed accuracy and on the 
group of graduates studied as being representative of those earning 
bachelor's degrees in industrial education at Iowa State University, 
this chapter will address itself to interpretations based on the 
statistical results of the data, to the limitations of the findings, 
and to the recommendations for future study. 
Interpretations of the Findings 
The major objectives of this study were to determine if selected 
high school and college characteristics contributed to scholastic suc­
cess in industrial education at the college level. If these character­
istics made no differential effect on or contribution to scholastic 
success, then achievement could be perhaps better explained by other 
factors. This section is directed to the implications from the outcomes 
and to the possible explanations for these outcomes. 
High school size 
While evidence of high school size being examined in regard to 
college success in industrial education had not been previously en­
countered, the results of no significant relationships or differences 
in this study support earlier studies performed in other fields. 
The lack of influence or effect of high school size on subsequent 
college success was also found by Kearney (22) in his examination of 
agriculture students at Iowa State University and by Lathrop (26) in 
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his investigation of Iowa State University home economics, engineering, 
agriculture, and science students. 
Based on the nonsignificant outcomes in this study between high 
school size and college success in industrial education, opinions 
that larger schools prepare students better for college are, in this 
instance, without statistical foundation. Although larger schools may 
be in a better position to offer a more diversified curriculum, graduates 
in this study from smaller schools were not jeopardized by the probable 
lack of varied experiences. It is likely that what graduates from 
smaller schools may lack in experience is compensated for by other 
factors or characteristics associated with schools of this size. These 
factors include meeting students' needs and quality of education. 
It is likely that smaller schools are in a better position to meet 
a student's social, emotional, and psychological needs because the stu­
dent can feel needed and not left out; he is a person, not a number. 
In addition, it is likely that smaller schools may have better teachers 
since ineffective teachers are more easily recognized and helped. Also 
the quality of instruction may be enhanced by lower pupil-teacher 
ratios characteristic of smaller schools, thus permitting more in­
dividualized instruction. 
High school course program 
The results of this study indicated that there were no significant 
differences between types of high school program and eventual college 
success in industrial education. 
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Results of a similar nature were also evident from studies con­
ducted by Ashcraft (1), Atkinson (2), and Cook and Martinson (10), as 
they too found no significant differences between program types in 
regard to various grade point average criterion. 
While it would be desired that an individual program emphasis 
during high school would significantly better prepare students for 
scholastic achievement in college Industrial education, the industrial 
program was representative of graduates who achieved the highest ad­
justed criterion mean score for both ISUGPA and lEdGPA for the total 
sample. Consequently, although not significant, the industrial program 
group had a tendency to earn higher grade point averages overall and 
in industrial education. 
The result of no significant differences between high school pro­
gram types is also indicative of the fact that program types other than 
industrial did not likewise contribute significantly to college success 
in industrial education. Therefore, program emphasis in the more tra­
ditional, academic courses, as represented by the math-science and 
general programs, were no more beneficial to the student for success 
in college level industrial education than were industrial courses. 
The industrial program group was likely characterized by not 
having an abundance of the typically parent, teacher, and counselor 
stressed (and often college entrance required) college preparatory 
courses in the social science, natural science, and mathematics fields. 
However, it is apparent that the industrial group was not academically 
jeopardized at the college level for not having extensive courses in 
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those fields. In other words, concentrating on an industrial program 
was not a detrimental influence on eventual college success in in­
dustrial education. 
Although this study revealed that a student's orientation to a 
particular group of courses in high school had no significant rela­
tionship to college success, it should not be interpreted to mean there 
is no value in studying specific courses in high school. In the in­
vestigator's opinion, high school students should be encouraged to 
select courses that are compatable with their interests, abilities, and 
career expectations and that meet their personal and educational ob­
jectives. 
College-bound students are often hindered in having flexibility 
in planning their high school programs because of college entrance 
requirements. If these students were not required to take a pre-
concieved list of college entrance courses, they could plan their pro­
grams to best meet their needs. 
Program flexibility, while placing less stress on specific high 
school programs, could put more emphasis on quality of work. This 
would permit the "best" program for any student to undertake in high 
school to become one of doing the best work in all the courses he or 
she selects, regardless of what the courses may be. 
Further evidence and support (beyond what the results of this study 
indicated) for program flexibility is the realization that approximately 
only one-half of the students who matriculate to college in Iowa actually 
graduate (43, p. 9). Consequently, it appears to the investigator that 
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even high school students who expect to enter college should have the 
option of taking preparatory or vocational education course work at the 
high school level. Since a sizeable number of students can be expected 
to eventually drop out of college, experiences providing them with a 
marketable skill or career exploration should be encouraged. 
High school industrial education 
Of the various tests of significance associated with high school 
industrial education experience, two tests obtained significant results. 
Both occurred when the variable was examined with the total sample and 
with the criterion measure of ISUGEA. One significant result occurred 
when the variable was treated categorically and the other when it was 
treated continuously. 
As a classified variable, significant differences were found 
between the categories of five or more semesters of HSIEd and zero 
semesters of HSIEd. Significant differences were also found between 
three to four semesters and zero semesters. In both instances the 
adjusted criterion means favored the groups with the experience. 
As a continuous variable, high school industrial education offered 
a positive significant relationship between the extent of experience 
and final ISUGEA. Significant relationships between specific high 
school courses and cumulative final college grade point average were 
found by Bortz (8), Schmidt (37), and Stuchel (41). 
For those tests that resulted in nonsignificant relationships or 
differences with either criterion measure, higher means were earned by 
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those with greater experience. Therefore, collectively, all tests of 
high school industrial education experience favored somewhat those 
having such experiences and in ao instances were students jeopardized 
for having extensive experiences in industrial education. 
While success in college industrial education may be in part ex­
plained by related high school experiences, it is also undoubtedly a 
result of personal motivation and abilities. Greater influence of 
these latter factors likely contributed to those instances where high 
school industrial education was a positive, but nonsignificant, element 
in affecting either criterion measure. 
Based on the outcomes associated with the effect HSIEd has been 
shown to have toward the attainment of higher grade point averages, 
the investigator's comments regarding this variable would parallel 
those directed to high school course program. To reiterate, students 
contemplating or considering a career in industrial education should 
not be discouraged from taking these courses at the high school level, 
especially if they meet their personal interests and career objectives. 
Other variables 
The factors of previous college experience and changes of major, 
both variables of pre-industrial education college nature, showed 
diversified relationships to the criterion measures. 
Previous college experience had a nonsignificant relationship to 
ISUGPA but a highly significant positive relationship to lEdGPA. These 
results should not be considered contradictory because in view of the 
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very nature of the two criterion, i.e., one (lEdGPA) being a subset of 
the other (ISUGPA), the outcomes are what logically might be anticipated. 
Since previous college experience is representative of being 
familiar with and having exposure to a college environment, it would 
not be unreasonable to expect that students with such experiences would 
be in a better position to attain higher grades in the introductory 
courses of a freshman and sophomore level. Courses of this type and 
level provided the basis for the lEdGPA. Greater college experience 
could also be considered indicative of older, and likely more mature, 
students who could be expected to perform better academically. 
Conversely, previous college experience should not be expected 
to contribute significantly to a final overall grade point average since 
all experience before and after enrolling in industrial education con­
tributes to the total number of credits necessary to meet degree 
requirements. 
In regard to the changes of major the relationships to the criter-
ions, as well as the direction (positive-negative), were reversed com­
pared to previous college experience. 
In this instance, increased number of changes of major related 
negatively to ISUGPA. This relationship was highly significant and 
indicated that as changes of major increased final ISU grade point 
averages were apt to decrease. 
This relationship is considered feasible by the investigator since 
it could be assumed that a sizeable number of students change their 
major because of academic difficulties in that major. Thus any low 
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cumulative grade point averages earned up to the point of changing to 
the industrial education curriculum could be expected to negatively 
influence a final earned GPA, Moreover, a greater number of changes 
of major could be representative of continued academic difficulties in 
themselves or of dissatisfaction or disenchantment in other fields re­
sulting in poorer earned grades because of a lack of interest or 
motivation. 
The number of changes of major did not significantly relate to 
lEdGPA. While an opposing result compared to ISUGPA, this outcome, too, 
could be expected. 
Since the lEdGPA is attained after enrolling in the industrial 
education curriculum, it is not affected by possible low grades as­
sociated with multiple changes of major before enrollment. Moreover, 
for the student changing into the industrial education major, the taking 
of a new common core of introductory courses could be considered a re­
start or fresh start of one's college career. 
Prediction equations 
Five variables, selected because of their pre-college, pre-
industrial education characteristics, were correlated with each criterion 
measure and subjected to a model-building procedure to develop the "best" 
prediction equation for each criterion. It was hoped the outcomes from 
these approaches would prove beneficial and of value to school personnel, 
particularly industrial educators, at both the high school and college 
level. 
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It was further hoped that such information might prove useful to 
prospective college students by assisting them in selecting majors com­
mensurate with their interests and abilities. The use of objective 
quantitative data can facilitate the guidance effort and serve as an 
aid in helping students make realistic decisions on future career goals. 
Because of very low product-moment correlation coefficients as­
sociated with the selected variables to each criterion measure and very 
low values associated with each final prediction equation, it was 
felt by the investigator that neither expectation substantially ma­
terialized. 
When ISUGPA was the criterion, four of the five variables, namely 
high school percentile rank, size, industrial education experience, 
and changes of major, proved to be significant variables in an equation 
to predict ISUGPA. However, the value associated with these vari­
ables to the criterion was 0.10846. Since R^ values are an indication 
of the proportion (percent) of the variance of the criterion attribut­
able to the joint action of the variables, only 11 percent of the 
variability of ISUGPA could be explained by the four variables that 
resulted from the reduced model prediction equation. 
In regard to the criterion measure of lEdGPA, three variables, 
high school percentile rank, industrial education experience, and 
previous college experience proved to be significant in the prediction 
equation for lEdGPA. In this instance, however, the R^ value was an 
even lower 0.08996 indicating that only about nine percent of the 
criterion variance could be explained by differences found within the 
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three variables. 
High school percentile rank was the most significant variable in 
both prediction equations. High school rank was also found to be the 
best predictor of academic achievement by Pabst (31). A study con­
ducted at Iowa State University in 1969 by the Student Counseling 
Service also found high school rank to be the best predictor of academic 
performance (32, p. 2-3). 
Limitations of the Study 
The ideal approach to undertaking an education research study would 
be to incorporate an experimental design. Since this study utilized 
existing data, this procedure was not possible. 
Data were collected from a group of students who had graduated 
with bachelor's degrees in industrial education at Iowa State University 
and analyses were performed on information obtained from high school and 
university records. Thus the history of the graduate and his experiences 
provided the basis for assignment into established categories rather 
than randomization. Consequently, limitations to the generalizability 
of the results must be recognized. Moreover, the interpretation of 
the results discussed in the previous section of this chapter must be 
viewed in the light that findings from one college or university should 
not be applied indiscriminately to other institutions without sacrificing 
validity. The findings of this study can, however, serve as a means of 
supporting trends and substantiating past and future research of a 
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similar nature in different settings. 
Recommendations for Further Study 
Based on the outcomes from this study and from the benefits of 
hindsight this section is devoted to the investigator's recommendations 
to researchers and practitioners. 
To the researcher the following recommendations are made: 
1. With rare exceptions, research studies over the past two 
decades examining the relationships between high school 
size and scholastic achievement in college have determined 
that no significant relationships exist. Continued in­
vestigation of these two variables should be considered 
moot. 
It is suggested that more meritorious research pertaining to 
high school size would be in relation to other variables 
(rather than scholastic achievement) such as, cost and 
efficiency factors, student extracurricular participation, 
educational media and technology, leadership development, 
implementation of exemplary programs, or parent and community 
involvement. Only then should high school size be judged 
a viable researchable variable. 
2. Future studies examining the influence or relationships of high 
school programs' or specific courses in high school to scho­
lastic achievement in college should attempt to limit the 
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time span between high school and college graduation. This 
recommendation is based on the recognition that many vari­
ables, such as age, maturation, and nonschool experiences, 
tend to confound the effect of high school experiences to­
ward eventual college success. As a result, to better de­
termine the effect of high school experience on college 
achievement it is suggested that the time span between high 
school graduation and the time criterion is measured be 
minimized. Alternatively, a covariate of an age index would 
be recommended for studies incorporating analysis of co-
variance techniques. 
So as to perhaps provide a more homogenetic sample of students 
with more similar high school and college experiences, it is 
recommended that longitudinal studies be limited to four to 
five years, provided a large enough sample can be identified 
to study. 
If possible, it is recommended that a quasi-control group of 
students who have dropped out of the field being investigated 
be identified so comparisons may be made between attrition 
groups and completion groups. 
In view of the continuing vast number of industrial education 
students migrating from engineering, a follow-up study incor­
porating the major elements of those conducted earlier by 
Faas (13) and Jones (21) is recommended. 
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6. Also in view of the fact that few industrial education students 
enroll in that curriculum directly from high school, it is 
recommended that future studies employ previous college ex­
perience as a controlling variable if appropriate. 
7. It is recommended that an abridged version of this study 
(primarily deleting high school size) be replicated by other 
vocational teacher education and technology departments to 
ascertain if a consensus or trend of results is apparent, 
particularly for the State of Iowa. 
In recognition of the findings from this study the following 
recommendations are made to the practitioner: 
1. High school district reorganization or consolidation should 
not be based on the premise that larger schools will pre­
pare students better Cor college. 
2. High school personnel should foster program flexibility so as 
to better meet the needs of college-bound students, partic­
ularly in view of the college dropout rate, 
3. College personnel should re-examine admission requirements 
which prescribe a list of necessary entrance courses. 
4. High school personnel should not be reluctant to encourage 
prospective college students to undertake industrial educa­
tion courses at the high school level. 
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CHAPTER VI. SUMMARY 
This study was undertaken to investigate college success in 
industrial education by examining the effect of high school size and 
course program on scholastic achievement in college-level industrial 
education. Other variables of a pre-industrial education curriculum 
enrollment nature were also examined. 
Data representative of Iowa State University industrial education 
graduates from 1961 to 1971 were collected. Of the 408 graduates from 
this period, complete high school and college information was available 
for 317 students. 
High school related data utilized were: 1) size of graduating class; 
2) high school semesters of industrial education, mathematics, natural 
and physical science, social science, and English; 3) graduating class 
rank; and 4) high school location. 
High school item one became the basis for high school size and 
item two provided the basis for designating the high school course 
program types of industrial, math-science, general, and other. Item 
three was utilized as a controlling variable. 
College data collected were; 1) final cumulative grade point 
average earned at Iowa State University (ISUGPA); 2) grades earned in 
selected industrial education courses (lEdGPA); 3) college credits 
earned (if any) at Iowa State University or transferred to that in­
stitution before enrolling in the industrial education curriculum; 
4) number of changes of major (if any) at Iowa State University before 
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enrolling in the industrial education curriculum; 5) previous major 
before enrolling in industrial education; 6) industrial education 
curricular option - industry or teaching. 
College items one and two became the criterion measures utilized 
in this study and item six provided the basis for sample stratification. 
This investigation tested statistically, by analyses of covariance, 
that there were no significant differences in scholastic achievement, 
as indicated by ISUGPA and lEdGPA, among all, teaching option, and 
industry option industrial education college graduates who 1) graduated 
from variously sized high schools; 2) undertook varying high school 
course programs; and 3) had differing amounts of high school industrial 
education experience when initial differences in high school ranks were 
controlled, with the following results: 
1. No significant differences in ISUGPA or lEdGPA were found 
among graduates from variously sized high schools. This 
result was evident for all three sample groups, i.e., all, 
teaching option, and industry option. 
2. No significant differences in ISUGPA or lEdGPA were found 
among graduates with varying high school course programs. 
This was evident for all three sample groups also. 
3. Significant differences in ISUGPA were found among all 
graduates with differing amounts of high school industrial 
education experience. 
A posteriori test of ISUGPA means indicated that those gradu­
ates who had taken three or four, or five or more semesters 
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of industrial education in high school earned significantly 
higher grade point averages than those who had not taken any 
high school industrial education, 
4. No significant differences in ISUGPA were found among either 
option group of graduates with differing amounts of high 
school industrial education. 
5. No significant differences in lEdGPA were found among 
graduates with differing amounts of high school industrial 
education experience. This result was evident for all three 
sample groups. 
This investigation also tested statistically, by analyses of 
regression, that there are no significant relationships in scholastic 
achievement, as indicated by ISUGPA and lEdGPA, among all industrial 
education college graduates who 1) graduated from high schools of 
differing size; 2) had differing amounts of high school industrial educa­
tion experience; 3) had differing amounts of previous college experience; 
and 4) had differing number of changes of major with the following results: 
1. No significant relationships were found between ISUGPA or 
lEdGPA and graduates from high schools of differing size. 
2. Significant relationships, beyond the one percent level of 
significance were found between ISUGPA and graduates with 
differing amounts of high school industrial education ex­
perience. The relationship was positive. 
3. No significant relationships were found between lEdGPA and 
graduates with differing amounts of high school industrial 
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education experience. 
4. No significant relationships were found between ISUGPA and 
graduates with differing amounts of previous college 
experience. 
5. Significant relationships, beyond the one percent level, 
were found between lEdGPA and graduates with differing 
amounts of previous college experience. This relationship 
was positive. 
6. Significant relationships, also beyond the one percent level, 
were found between ISUGPA and graduates with differing 
numbers of changes of major. In this instance the relation­
ship was negative. 
7. No significant relationships were found between lEdGPA and 
graduates with differing numbers of changes of major. 
Two prediction equations, one for each criterion measure, were 
developed utilizing the backward elimination regression procedure. Each 
equation began with independent variables; 1) high school percentile 
rank; 2) high school size; 3) high school industrial education ex­
perience; 4) previous college experience; and 5) changes of major. 
In regard to the prediction equation for the criterion ISUGPA, the 
model-building required the elimination of one variable to achieve 
significance with those remaining. The final reduced equation took the 
form; 
9 = bgXg + b^Xi + bgXg + bgX] + b^X^ (VI. 1) 
where 
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^ = predicted criterion measure of ISUGPA; 
bo = 2.34 Xq = 1; 
= 0.0035 ~ high school percentile rank; 
b2 = -0.0002 X2 = high school size; 
bg = 0.0179 = high school industrial education 
experience; and 
b^ = -0.0815 X5 = changes of major. 
The four variables in Equation VI.1 accounted for 10.85 percent 
variance of the predicted grade point average. 
The model-building process conducted for lEdGPA required vari­
ables to be eliminated before those remaining were significant con­
tributors to the equation. The final reduced equation took the form 
Y = bgXQ + bj^Xj^ + 63X3 + b^X^ (VI. 2) 
where 
Y = predicted criterion measure of lEdGPA; 
bg = 2.58 Xq = 1; 
b^ = 0.0041 X]^ = high school percentile rank; 
bg = 0.0156 X3 = high school industrial education 
experience; and 
. b4 = 0.0020 X^ = previous college experience. 
The three variables in Equation VI.2 accounted for 9.00 percent 
of the variance of the predicted grade point average. 
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APPENDIX A. COURSE DESCRIPTIONS 
1. INTRODUCTION TO INDUSTRIAL EDUCATION Qualification, opportunities, 
preparation and duties of workers in industrial arts, vocational 
industrial education and industry. 
2. INDUSTRIAL ARTS DESIGN Application of fundamental principles of 
design in planning of industrial arts projects. Field trips 
to industries, museums, etc. 
3. FINISHING OF MATERIALS A technical approach to finishing materials 
and techniques used in schools and industries; testing and evalu­
ating finishes; experimentation and introductory research. 
4. FABRICATION OF WOOD Introduction to hand tools, basic machines, 
pattern making, home construction and wood technology in 
current practice. 
5. DRAWING AND PROJECTION Freehand sketching and lettering. Use of 
drawing instruments, triangles, architect's and engineer's 
scales. Elementary space problems in pictorial or multiview 
projection of points, lines, planes, and solids. Freehand and 
instrument drawing involving standards, sections, and conven­
tional practices. Dimensioning for basic size specifications. 
6. BASIC METAL PROCESSES Principles and practices of bench metalwork; 
layout, sawing, chiseling, filing, drilling, threading, hardening, 
tempering, casting. 
7. MACHINE METALS Introductory course in general machine shop 
practice on the engine lathe and related machine tools, giving 
fundamental information and experience in processes and operations 
as applied to industrial education. 
8. ELECTRICITY Fundamental principles and practices in teaching of 
direct current electricity in industrial education. The de­
velopment of experiments, projects and teaching aids for the 
secondary school industrial education electricity program. 
9. POWER MECHANICS Small engines: fundamentals of 2 and 4-stroke 
cycle internal combustion engines, including electrical, fuel, 
lubricating, and cooling systems. Use of tools and equipment 
for small engine overhaul and tune-up. 
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APPENDIX B. CORRESPONDENCE 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames, Iowa, sooio 
COLLEGE OF EDUCATION 
INDUSTRIAL E DUCATION 
July 9, 1971 
Mr. Robert Otto, Principal 
Johnston Jr.-Sr. Hi^ School 
5925 N.W. fend. Avenue 
Johnston, Iowa 50131 
Dear Mr. Otto: 
Currently I am undertaking a study of Iowa State University 
graduates lAo received bachelors degrees in industrial education 
between the years I96I and 1971. This investigation is being con­
ducted under the supervision of Lowell L. Carver, Professor of In­
dustrial Education at Iowa State university. 
A significant portion of this study deals with each student*s 
hi^ school esgperience and factors relating to his graduating class. 
Since hig^ school transcripts are forwarded to the university's 
Admissions Office at the time a student applies to Iowa State and 
because that office maintains these records on file for approxi­
mately six years, most of the hi^ school information pertaining 
to the recent industrial education graduates was available throu^ 
the Admissions office. However, in the case of Dennis L. Storey 
who graduated from your hl^ school in I963, this information was 
not available because he enrolled at ISU prior to 1965. Consequently, 
I am contacting you in the hope that your school can supply the nec­
essary Information pertaining to Mr. Storey, 
The Information that is desired In ordar to obtain a complete 
set of data oh each industrial education graduate is as indicated 
on the attached sheet. If preferred, and in lieu of coBQ>letlng this 
form, a copy of the student's transcript should suffice, as it is 
from this source I am obtaining most of my information. 
As might be expected of an investigation of this type, all data 
gathered is treated confidentially and -without examination to the 
specifics associated with any individual student. Only vhen the in­
formation is combined with that of the other students in this study 
is it subjected to analysis and interpretation. 
Thank you very much for your time and consideration to this 
request. It is appreciated. 
Sincerely yours. 
D. D. McWethy (/ 
Research Fellow in Education 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames, Iowa 50010 
COLLEGE OF EDUCATION 
INDUSTRIAL EDUCATION 
July 9, 1971 
Mr. William 0. Damon, Principal 
Beaman-Coorad Jr.-Sr. Hl^ School 
Conrad, Iowa 5062I 
Dear Mr. Damon: 
Currently I am undertaking a stu^y of Iowa State University 
graduates who received bachelors degrees in Industrial education 
between the years I961 and 1971« This investigation is being con, 
ducted under the supervision of Lowell L. Carver, Professor of In­
dustrial Education at Iowa State IMlversity. 
A significant portion of this stu^y deals with each student's 
high school acperlence and factors relating to his graduating class. 
Since high school transcripts are forwarded to the University's 
Admissions Office at the time a student applies to Iowa State and 
because that office maintains these records on file for approxi­
mately six years, most of the high school infoznation pertaining 
to the recent industrial education graduates was available through 
the Admissions Office. However, in the cases of Ronald T. Ware, 
James L. Beeghly, and Russell L. Wheelock who graduated from your 
hl^ school in 196O, 1959> and 1958 respectively, this Information 
was not available because they enrolled at ISU prior to I965. Con-
sequMitly, I am contacting you in the hope that your school can 
supply the necessary Infonnation pertaining to Messers. Ware, Beeghly, 
and Wheelock. 
The Information that Is desired in order to obtain a con^lete 
set of data on each industrial education graduate is as Indicated 
on the enclosed forms. If preferred, and in lieu of ccmpletlng these 
forms, a copy of the student's transcript should suffice, as it is 
from this source I am obtaining most of zy information. 
As might be expected of an investigation of this type, all data 
gathered Is treated confidentially and without examination to the 
specifics associated with amy individual student. Only whai the Iuf* 
formation is combined with that of the other students in this stud^y 
is it subjected to analysis and interpretation. 
Thank you very much for your time and consideration to this 
request. It is egppreclated. 
Sincerely yours. 
D. D. McWetty U 
Research Fellow In Education 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames, Iowa BOOIO 
COLLEGE OF EDUCATION 
INDUSTRIAL EDUCATION 
Jtoe 23, 19T1 
Prinoipal 
Clear Lake High School 
Clear Lake, Wisoonsln 
Dear Sir: 
Currently I am undertaking a study of Iowa State University 
graduates who received bachelors degrees In industrial education 
between the years I961 and 1971* Ohls Investigation Is being con­
ducted under the supervision of Lowell L. Carver, Professor of In­
dustrial Education at Iowa State University. 
A significant portion of this study deals with each student's 
high school experience and factors relating to his graduating class. 
Since high school transcripts are forwarded to the University's 
Admissions Office at the time a student applies to Iowa State and 
because that office maintains these records on file for approxi­
mately six years, most of the hl^  school Infoxmatlon pertaining 
to the recent industrial education graduates was available through 
the Admissions Office. However, In the case of Tomqy D. Barr 
who graduated from your high school in 1958, this information was 
not available because he enrolled at ISU prior to 196$. Consequently, 
I am contacting you in the hope that your school can supply the nec-
essaiy information pertaining to Mr. Barr's high school background. 
The information that Is desired in order to obtain a conglete 
set of data on each industrial education graduate is as indicated 
on the attached sheet. If preferred, and in lieu of coo^eting this 
form, a cofy of the student's transcript should suffice, as it Is 
from this source I am obtaining most of ny information. 
As might be expected of an investigation of this type, all data 
gathered is treated confidentially and without examination to the 
specifics associated with amy individual student. Only when the in­
formation is combined with that of the other students in this study 
is it subjected to analysis and Interpretation. 
'Blank you very much for your time consideration to this 
request. It is appreciated. 
Sincerely yours. 
D. D. MfeWethy  ^
Research Fellow in Education 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames. Iowa 50010 
COLLEGE OF EDUCATION 
INDUSTRIAI .  EDUCATION 
jvly 17, 1971 
Mr. Carl F, Mattes, Principal 
Prairie High School 
Gowrie, Iowa 505^3 
Dear Mr. Mattes: 
Currently I am undertaking a study of Iowa State University 
graduates who received bachelors degrees in industrial education 
between the years 196I and 1971. This investigation is being con­
ducted under the supervision of Lowell L. Carver, Professor of In­
dustrial Education at Iowa State University. 
A significant portion of this study deals with each student's 
high school fflq)erlence and factors relating to his graduating class. 
Since high school transcripts are forwarded to the University's 
Admissions Office at the time a student applies to Iowa State and 
because that office maintains these records on file for approxi­
mately six years, most of the hi^ school infotmation pertaining 
to the recent industrial education graduates was available through 
the Admissions Office, However, in the case of Clarence D. Means 
who graduated from the Cal lender Conznunlty High School in 1956, this 
Infoznatlon was not available because he enrolled at ISU prior to 
1965, Consequently, I am contacting you in the hope that your school 
can supply the necessary information pertaining to Mr, Means, 
Bie information that is desired in order to obtain a complete 
set of data on each industrial education graduate is as indicated 
on the attached sheet. If preferred, and in lieu of completing this 
form, a copy of the student's transcript should suffice, as it is 
from this source I am obtaining most of ny information. 
As might be expected of an investigation of this type, all data 
gathered is treated confidentially and without exemlnatlon to the 
specifics associated with any Individual student. Only when the in­
formation is combined with that of the other students in this study 
is It subjected to analysis and interpretation. 
Thank you very much for your time and consideration to this 
request. It Is appreciated. 
Sincerely yours. 
D. D. McWethy  ^
Research Fellow In Education 
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APPENDIX C. CODING SCHEME FOR 
CLASSIFIED VARIABLES 
High School Size 
Classification 
Less than 50 
50 - 99 
100 - 199 
200 - 399 
400 and over 
Coding 
01000000 
00010000 
00000100 
00000001 
- 1 - 1 - 1 - 1  
High School Course Program 
Classification Coding 
Industrial 010000 
Math-science 000100 
General 000001 
Other -1-1-1 
High School Industrial Education Experience 
Classification Coding 
0 010000 
1 - 2  0 0 0 1 0 0  
3 - 4  0 0 0 0 0 1  
5 or more -1-1-1 
